This document is submitted in compliance with NAS9-12100

SD 72-SH-0003

B-70 AIRCRAFT STUDY
FINAL REPORT

Volume |11

April 1972

A ik

£..J. Taube
Study Manager
B-70 Aircraft Study

‘ Space Division
North American Rockwell

PRBOEDING PAGE BLANK NOT FI.MED

e



B He - B

b i R e



6 Space Division
North American Rockwell

TABLE OF CONTENTS

PAGE
VOLUME I
SECTION I DATA LOCATION MATRIX I-3
SECTION II WORK BREAKDOWN STRUCTURE I-11
SECTION III  COST DATA DEFINITIONS I-21
SECTION IV B-70 PROGRAM SUMMARY COSTS I-29
VOLUME IT
WBS 1.0 ATIR VEHICLE I1-1
WBS 2.0 PROGRAM TECHNICAL SUPPORT II-127
WBS 3.0 MAJOR AIRFRAME MATING IT-237
WBS L.0 FLIGHT TEST II-251
WBS 5.0 FLIGHT TEST GROUND SUPPORT EQUIPMENT II-L87
WBS 6.0 SPARES I1-581
WBS 7.0 SPECIAL TEST EQUIPMENT II1-603
WBS 8.0 TOOLING II-611
WBS 9.0 OTHER PROGRAM ELEMENTS I1-675
VOLUME III
WBS 1.1 AIRFRAME STRUCTURES III-1
WBS 1.2 ENVIRONMENTAL CONTROL III-325
WBS 1.3 PROPULSION II1-469
WBS 1.4 SECONDARY POWER I1I-627
VOLUME IV
WBS 1.5 AIR INDUCTION SYSTEM V-1
WBS 1.6 FLIGHT CONTROL IV-123
WBS 1.7 PERSONNEL ACCOMMODATION AND ESCAPE IV-249
WBS 1.8 ALIGHTING AND ARRESTING IV-369
WBS 1.9 MISSION AND TRAFFIC CONTROL IvV-469
WBS 1.10 FLIGHT INDICATION IV-537
WBS 1.11 TEST INSTRUMENTATION Iv-583
WBS 1.12 INSTALIATION, CHECKOUT & PRE-FLIGHT IV-6u47

T1I-iil
PREGEDING PAGE BUANK NOT FILMED - SD72-SH-0003






‘ Space Division
North American Rockwell
TABLE OF CONTENTS

SUBSYSTEM: AIRFRAME STRUCTURES WBS CODE: 1.1

TITLE PAGE
WBS 1.1 STRUCTURES (Overall)
WORK BREAKDOWN STRUCTURE II1-3
TECHNICAL DESCRIPTIONS AND CHARACTERISTICS . I1I1-9
TECHNICAL DRIVERS
Honeycomb Panels III-17
Application of H-11 Tool Steel III-28
Ground Tests (See WBS 1.1.8)
Application of Titanium ITI-3L
Contamination/Corrosion III-33
Fuel Tank Sealing/Major Assembly Joining ITITI-35
Structural Repairs TII-38
DEVELOPMENT DATA SUMMARY III-L2
State-of-the-Art TII-43
Percent Developed TII-Uk
DEVELOPMENT MILESTONES ITI-51
DESIGN/PROGRAMMATIC IMPACTS TII-53
DRAWING RELEASE DATA ITII-63
COST SUMMARY
Cost Definition III-65
Subcontractor Matrix III-68
Detail Cost Data III-70
WBS 1,1.1 HORIZONTAL STABILIZER AND FLAPS
TECHNICAL DESCRIPTION AND CHARACTERISTICS ITT-141
COST SUMMARY
Cost Definition TTTI-1hk4
Subcontractor Matrix ITI-145
Detail Cost Data III-1h47
WBS 1.1.2 WING STRUCTURE
TECHNICAL DESCRIPTION AND CHARACTERISTICS III-161
COST SUMMARY
Cost Definition III-168
Subcontractor Matrix III-169
Detail Cost Data IIT-173
WBS 1.1.3 VERTICAL STABILIZER STRUCTURE
TECHNICAL DESCRIPTION AND CHARACTERISTICS ITI-104
COST SUMMARY
Cost Definition I1I-197
Subcontractor Matrix III-198
Detail Cost Data I11-199
IIT-1

SD72-8H-0003



‘ Space Division
North American Rackwall

WBS CODE 1.1
WBS 1.1.4 FORWARD FUSELAGE
TECHNICAL DESCRIPTION AND CHARACTERISTICS 1II-210
COST SUMMARY
Cost Definition III-213
Detail Cost Data III-21k4
WBS 1.1.5 INTERMEDIATE FUSELAGE
TECHNICAL DESCRIPTION AND CHARACTERISTICS ITI-232
COST SUMMARY :
Cost Definition III-239
Subcontractor Matrix III-240
Detail Cost Data III-242
WBS 1.1.6 AFT FUSELAGE
TECHNICAL DESCRIPTION AND CHARACTERISTICS III-261
COST SUMMARY
Cost Definition ITII-265
Detail Cost Data III-266
WBS 1.1.7 HONEYCOMB PANELS (SUBCONTRACTOR)
COST SUMMARY
Cost Definition III-284
Subcontractor Matrix IIT-285
Detail Cost Data III-286
WBS 1.1.8 GROUND TESTS
MAJOR STRUCTURAL TESTS: TECHNICAL DRIVER III-293
COST SUMMARY
Cost Definition III-300
Detail Cost Data III-303
III-2 £

SD72-SH-0003



, ‘ Space Division
North American Rockwell

WORK BREAKDOWK STRUCTURE
SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE 1.1

WBS LEVEL
L 5 6 T 8

1.1 AIRFRAME STRUCTURE SUBSYSTEM

1.1.1 Horizontal Stabilizers and Flaps

1.1.1.1 Leading Edge
l1.1.1.2 Forward Box Section

Multiple Beams
Corrugated Web
Caps and Skins

1.1.1.3 Main Box Section

Multiple Beams
Corrugated Web
Caps and Skins

1.1.1.4 Hinge Actuation

Self-Aligning Bearing
Ball Joint Hinge
Spindles (Torque Tube)

1.1.1.5 Actuation Mechanism

Hydraulic Cylinder Attachments
Bootstrap Structure

1.1.1.6 Flap Structure

Leading Edge
Hinge Fittings
Access Doors
Trailing Edge
Hinge

Torque Tube
Spindle Beam

1.1.1.7 Aerodynamic Seals
Steel Mesh

Rubber/Teflon
Steel Sheet
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SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE 1.1

WBS LEVEL
L 5 6 T B

1.1.1.8 Subsystem Provisions

GSE Attachments
Hydraulic and Electrical Equipment

1.1.2 Wing Structure

l.1.2.1 Fixed Inboard Structure

Wing Stub

Cover Panels
Intermediate Spar

Root Ribs

Front Spar

Inboard Forward Rib/Spar
Fuel Tanks No. 6, 7 and 8
Leading Edge

Trailing Edge

Elevon Access Doors
Trailing Edge Ribs
Trailing Edge Spars
Elevon Hinge

1.1.2.2 Folding Tip Structure

Front Spar
Intermediate Spar
Rear Spar

Ribs

Panels

Leading Edge
Tralling Edge
Elevon Hinge
Hinge Support
Aero Fairings

1.1.2.3 Elevon Structure
Basic Structure
Trailing Edge
Fittings
Tracks

1.1.2.4 Subsystem Provisions

Fuel System
Secondary Power

III-L

SD72-SH-0003



o

SUBSYSTEM: AIRFRAME STRUCTURE
WBS LEVEL
L 5 6 7 B8

1.1.3 Vertical Stabilizer Structure

1.1.3.1 Fixed Structure
1.1.3.2 Movable Structure

1.1.3.3 Subsystem Provisions

l.1.4 Forward Fuselage

1.1.4.1 Nose Section

Frames

Radome

Access Doors
Windshield Ramp

1.1.4.2 Crew Compartment

Transpiration Wall
Windshields

Side Windows

Floor

Entry Door

Crew Station

Escape Hatches

Horizontal Stabllizer Supports
Horizontal Stabilizer Actuator Supports
Instrument Panel Supports
Electrical Equipment Supports

1.1.4.3 Hydraulic Equipment Supports

Cockpit Furnishings
PFC Provisions
ECS Provisions

1.1.4.4 Equipment Compartment

ECS Compartment

ECS Equipment Provisions
Electronics Bay

Electronics Provisions
Electrical Equipment Provisions
Hydraulic Equipment Provisions
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SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE 1.1

WBS LEVEL
L 5 6 7 B

1.1.5 Intermediate Fuselage

1.1.5.1 Upper Section

Upper Centerline Fairing
Access Doors

1.1.5.2 PForward Lower Jection
Lower Forward Center

Wing Leading Edge Wedge
Fuel Tank Structure
Duct Splitter

Truss Section

Iower Aft Center

Forward Weapons Bay
Aft Weapons Bay

1.1.5.3 Subsystem Provisions

Water Tank

Fuel Tank No. 1

Portions Fuel Tanks No. 2, 3 and k
Electrical Equipment
Hydraulic Equipment

AIS (Forward)

Landing Gear

Boundary Layer Control
Secondary Air

Fuel Sump and Tank No. 5
AIS Primary Bleed
Secondary Pressure Ducting
Fire Protection Bays

1.1.6 Aft Fuselage

1.1.6.1 Engine Compartment

Longerons/Panels
Access Doors
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SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1

WBS LEVEL _
L5 6 T 8

1.1.6.2 Centerline Fairing
1.1.6.3 Drag Chute Compartment

Doors
Skins and Frames

1.1.6.4 Wing Stub

Fuel Tank No. 8
PFC Provisions Tunnel
Panels and Interframes

1.1.6.5 Subsystem Provisions

PFC

Engine Controls
Secondary Power
Fire Detection
Surface Controls

1.1.7 Subcontractor Honeycomb Panels

1.1.8 Ground Tests

1.1.8.1 Wind Tunnel
1lel.8.2 Models
1.1.8.3 Mockups

1.1.8.4 Structurasl Assemblies

ITII-7
SDT72-SH-Q003






. ‘l Space Division
C— - - North American Rockwell
e NOT FILMED
PRECEDING PAGE BLANK

TECHNICAL DESCRIPTION

SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1

DESCRIPTION/FUNCTION

The airframe structure subsystem consisted of the forward fuselage, inter-
mediate fuselage, aft fuselage, horizontal stabilizer (canard) and flaps,
wings, vertical stabilizers and the structural provisions therein for the
other air vehicle subsystems. All sections of the fuselage were permanently
attached to each other, and major bulkheads and frames were located in the
structure as required for structural integrity and compartmentation. Minor
frames were spaced between major bulkheads and frames while ballast was in-
stalled as necessary to maintain aerodynamically acceptable C.G. limits and
so located as to maintain proper structural and dynamic responses. The wing
root section (stub) was an integral part of the fuselage with the main wing
panels permanently welded to this root section. The movable vertical sta-
bilizers were supported on the aft fuselage with the horizontal stabilizer
attached to the forward fuselage.

The following summary descriptions define the breakdown of the airframe
structure subsystem.

Section Stations
Forward Fuselage FS-0 to FS-857.5

Intermediate Fuselage
Upper Section F$-857.5 to FS-1838 above FRP

Forward Lower Section Forward of FS-1521 bounded by the wing
fuselage Joint

Aft Lower Section FS-1521 to FS-2028.5 below FRP between
wing fuselage Jjoints plus a portion of
upper fuselage from FS-1838 to FS-2028.5

Aft Fuselage FS-2028.5 to FS-2276.8 between the
fuselage wing joints

Wings (LH & RH) In-board wings and folding wing tips

Horizontal Stabilizer Leading edge to flap hinge fittings plus
the flaps

Vertical Stabilizers (LH & RH) Fuselage mold line to the stabilizer hinge

line plus the movable stabilizers (rudders).

III-9
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WBS 1.1

Each of the above major structure sections are discussed in detail in
subsequent paragraphs as well as being identified by its WBS code. The
"General Arrangement" drawing 267-000001 and the "Tn-board Profile" draw-
ing 267-000003 are enclosed to present the interrelationship of the struc-
ture sections. These two drawings should also be used as an aid in deter-
mining specific definitions and locations for all of the air vehicle
subsystems and major assemblies.

The requirement for sustained cruise at Mach 3 created a unique temperature
environment for the B-70 airframe structure. The scope of effort for the
structural design was well beyond the available knowledge requiring new
materials, new types and methods of construction, and broadly expanded
analysis methods based on large utilization of high speed computers. As
shown by Exhibit 1, page III-12, the majority of the airframe struc-

ture had to carry flight loads at a structural temperature above L750F
with some leading edges as high as 630°F and some engine compartment struc-
ture as high as 1000°F. At these temperatures, the structure had to carry
the loads produced by maneuvering and gusts as well as the loads caused

by speed and air vehicle weight.

The selection of structural materials was one of the most critical factors
in achieving the required high altitude, high speed, and long range per-
formance. The long exposure of the airframe structure to temperatures

from L450°F to €30°F required materials that would retain a high strength/
weight ratio, i.e., the highest load-carrying capability at the lowest
possible weight. Exhibit 2, page III-13, depicts the variations

in a representative material efficiency parameter with increasing tempera-
ture for a number of structure materials that were investigated. As shown,
the corrosion resistant steel alloys, titanium alloys, and H-11 tool steel
exhibited good strength characteristics in the design temperature range.
These materials were used extensively in the airframe structure subsystem
sections as shown by Exhibit 3, page III-14. The values shown are

percent of the total basic structure weight which for titanium was slightly
over 12,000 1bs., nearly 23,000 lbs. for H-11 steel, and approximately 93,000
lbs. for PH15-TMO steel. The construction and use of these materials in
each major assembly are discussed in more detail under each end item.

In addition to the function of high temperature load carrying, the air-

frame structure was required to have good insulating properties to prevent
the aerodynamic heating from raising the integral fuel temperature which
would have reduced its value as a heat sink and/or raised its value above

the 300°F limit for engine supply. This insulation property was achieved

on the B-T0 by use of PH15-TMO stainless steel honeycomb sandwich constructed
panels representing a total area of approximately 25,000 sq. ft. The detail
construction of a honeycomb panel is presented by Exhibit 4, page ITI-15.

The stiffness of the honeycomb panel was also an important functional factor.
High speed and long range performance of the B-70 was achieved through aerc-
dynamic as well as structural efficiency. This aerodynamic efficiency was
realized due to the minimized drag of the smooth surfaces exposed to the

III-10
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WBS 1.1

airflow on the air vehicle exterior and on the engine air inlets. The
stiff panels maintained mold line contour under high pressures enhancing
air flow characteristics thus minimizing the boundary layer and the asso-
ciated drag. The honeycomb panel was also more resistant to the transfer
of sonic noise and to sonic fatigue caused by the sound pressures developed
during high speed flight and from the noise generated by the engines.

Other unigque and important aerodynamic features incorporated into the con-
struction of the airframe structure subsystem are discussed under each of
its major assemblies.

ITT-11
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TECHNICAL DRIVER

WBS ITEM: AIRFRAME STRUCTURE SUBSYSTEM WBS CODE: 1.1
DRIVER: HONEYCOMB PANELS: DESIGN & FABRICATION
GENERAL

When the B-T70 design was initiated and the performance requirements analyzed,
it was evident that the structural weight had tc be at a minimum tc achieve
the long range requirements. The two basic factors involved in attaining
structural efficiency were the selection of materials to be used and the de-
tail type of construction. Early in the design stage, a comprehensive study
was performed to determine the best choice for the two factors, and before
the study was completed, tests had been conducted on more than 6000 specimens
ranging from small elements to large complex assemblies.

Because of the operating environment of the B-T0, material selection for

the structures development program was limited to those materials which

would not lose their strength at high temperatures. Strength-weight com-
parison studies (Reference Exhibit 2, page III-13) indicated that

corrosion resistant steel alloys, titanium alloys, and tool steels were

the most promising. Since these were all high strength materials, the sheet
gauges required to sustain a given load could be relatively thin thereby
reducing weight. With the basic materials selected, the testing program
continued using each of these materials to determine the efficiency of dif-
ferent methods of construction, including conventional structural arrangements
and sandwich panel constructions. Conventional sheet metal skins, reinforced
plates of various constructions, and sandwich or composite panels were de-
signed, fabricated and evaluated. The results showed that the sandwich panel
construction was superior for most of the structural areas due to the good
insulating properties and the stability against buckling furnished by the
continuous support of the sandwich core to the thin gauged high strength
materials. See Exhibit 6, page IILI-22, for thermal efficiency com-

parison of conventional construction versus sandwich panel construction.

The structure development program at this point was directed toward inves-
tigating the merits of different types of sandwich with early results showing
that only two types warranted extensive study: honeycomb sandwich and cor-
rugated core sandwich. During this phase it was also determined that adhesive
bonding could not be used due to the high temperatures involved, so the face
sheets were brazed to the honeycomb and spot welded to the corrugation.

The heat treatable corrosion resistant steel, PH15-TMO, was selected as the
best material for both the honeycomb and corrugation. The tool steels were
eliminated due to weight and difficulties with corrosion preventive coatings
and other processing problems. Titanium was also eliminated since the best
titanium alloys could not be brazed and heat treated in the same operation
or bent to the sharp angles required for an efficient corrugation. After
extensive testing of both types of sandwich construction, it was concluded
that honeycomb sandwich was superior for the required application. A
significant factor influencing this decision was the ability of honeycomb

III-17
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WBS 1.1

to carry loads equally well in all directions which minimizes the single
failure criticality for structures. Also, as shown by Exhibit 5, page
IIT-21 | the thermal conductance for honeycomb was lower than that for
corrugation panels. Other advantages of the honeycomb panels, such as
aerodynamic smoothness and resistance tc sonic fatigue, are discussed under
Airframe Structures.

DISCUSSTON

The early design concept for honeycomb panels required most of the components
to be individually machired to the desired configuration and for the face
sheets to consist of many separate details which were Jjoined by welding cr
brazing. This approach created warpage and distortion that in turn resulted
in panel assembly and sealing problems. It was determined during this period
that even the machine cutter marks were sufficient to cause brazing voids
resulting in subsequent sealing difficulties. These problem areas were solved
by requiring chemical milling in place of machine milling which also allowed
the face sheets to be made from one large integral sheet. The chem-milling
eliminated warpage and the one piece chem-milled face sheets eliminated fay-
ing surfaces for braze bonding which were a major cause of panel leaks.

Prior to the B-TO program, silver-manganese braze alloy was the only produc-
tion alloy available for brazing steel sandwich. During the initial panel
development phase 1t was determined that this brazing alloy had many weak-
nesses, among them, crevice corrosion. This resulted in a program being
initiated to formulate a new brazing alloy with the following exacting re-
gquirements:

(1) Provide adequate fillets for core to face bond.
(2) Flow uniformly along the core nodes to bocst column strength.

(3) Possess low thermal conductance so that the insulating property of
the sandwich panel was not impailred.

(4) Remain in place on curved panels rather than flow to the low points.

(5) Produce a braze at a temperature compatible with the heat treating
cycle of PHIS-TKO steel.

The alloy developed was a silver base (84.6%) alloy which brazed at 1725°F.
Indium (5.5%) was added to reduce the high thermal conductivity that is a
characteristic of silver. Palladium (2.2%) was added to raise the brazing
temperature so it would be compatible with the first stage of heat treatment
of the PH15-7MO steel. The alloy also contained ©.2% lithium for self-fluxing
and 7.5% copper. To control alloy drainage in curved panels, a nickel dis-
persion (20% by vclume) was added to the braze. Exhibit 7, page III-23,
presents the results of the brazing alloy development program showing the
strength/insulation comparison of the old and new braze alloys with and with-
out ncde flow.

III-18
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The original honeycomb panel design called for submill (0.00075) foil gauge
honeycomb core, 0.004 face sheets, and a core to face sheet fit within a
tolerance of four thousandths of an inch. Since core foil material was not
available at the mills, core gauge reduction was attempted by chem-milling
but was not successful due to uneven removal of material. The combination
of this unevenness and the foil gauge resulted in core crushing during braz-
ing. Also, the chem-milling caused subsequent intergrannular corrosion
within the core. The use of the thin face sheets caused "pillowing" (small
dimples over each cell opening) and skin wrinkles. These two problem areas
were corrected by redesign which required a 0.001 foil gauge core and face
sheets of 0.007. At the onset, inspection of core/face sheet fit was by
individual measurements relating the core to the related steps and pockets
in the face sheet. This method of inspection failed to produce the guaranteed
tolerance fit and resulted in mismatched areas causing voids. This problem
of measurement was solved by developing the use of a tape check whereby the
impact of core against face sheets were accurately gauged.

There were many detailed components in a single panel and, at the onset, these
parts were held in position by welding strip material. This method was un-
satisfactory in that it permitted thermo movement and mismatch. Development
in this area resulted in the use of tooling tabs and pins, plus insertion of
tubular sleeves welded to the face sheet. This method of holding parts gave
good dimensional control for better fit in assembly.

Basically, the process of brazing a honeycomb panel consisted of:

(1) Preparing the basic components (core, face sheets, brazing foil,
and close-out edge members)

(2) Assembling these elements under surgically clean conditions

(3) Placing the assembly in an air-tight steel container, called a re-
tort, which was then evacuated and subsequently filled with an inert
gas (argon)

(L) Placing the retort containing the panel into a heat source for the
actual brazing process

Four brazing methods were explored, namely, luminous wall furnace, die quench,
salt bath, and electric blanket. Of these four, the electric blanket brazing
was the most advanced during the B-TO development, was considered the most
efficient, and was used in fabricating most of the panels. The electric
blanket brazing was an integrated procedure that provided for brazing, trans-
forming, and heat aging in one continucus operation. The brazing tool was
made of glass rock cement and foam block supported by a steel frame. The
glass rock cement was cast against a master model to provide proper dimen-
sional control. The development of this glass rock material, which was ex-
tremely stable under rapid and wide changes in temperature was considered the
significant technological breakthrough that made electric blanket brazing
possible.
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The electric blanket brazing tool held the honeycomb panel in its retort
between the upper and lower tool sections of glass rock brick and cement.
The glass rock contained cored passages and cooling grooves in the face of
the tool next to the panel for passage of compressed air and vaporized liquid
nitrogen. Heat was provided by one-inch wide strips of inconel laid against
the contoured face of the glass rock tool. Insulation between the heating
elements and the panel retort was provided by refrasil bats. This major
development item, the electric brazing tool, provided uniform and control-
lable heating/cooling, had low power requirements, and the ability to braze
and heat treat in one fixture in a continuous operation without moving the
panel. Exhibit 8, page III-2L, presents a cross sectional view of a 7
typlcal electric blanket brazing tool and a graph showing the brazing cycle
of a PH15-™0 steel honeycomb panel. Exhihits 9, 10, and 11, pages III-25,
III-26, and III-27 display significant honeycomb panel milestones and
summarization of total panels delivered
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TECHNICAL DRIVER

WBS ITEM: AIRFRAME STRUCTURE SUBSYSTEM WBS CODE: 1.1
DRIVER: APPLICATION OF H-11 TOOL STEEL
GENERAL

The XB-T70 contained nearly 23,000 lbs. of parts fabricated from H-11 tool
steel heat-treated to a tensile strength of 280,000 to 300,000 psi. The
tool steel was used mainly in the fuselage and wing structure, landing gear
strut assemblies, and the landing gear mechanism. One of the most spectacu-
lar applications of H-1l on the B-TO was the landing gear bogie beam which
was precision machined from a 13,000 1b. rough forging. A more extensive and
equally advanced application was in the wing center section truss assemblies.
These trusses replaced spar webs as shear carrying members in the boundary
layer control (BLC) air ducts running through the wing over the engine inlet
ducts. To minimize restricting air-flow in the BLC duct, the truss design
consisted of straight, thin walled, streamlined tubes welded to cone shaped,
turned and formed end fittings. Another application of the tool steel was
the double planetary gear train of the self-powered wing fold hinge. It

was mandatory that the hinge and its power drive be an integral part of the
structure, strong enough to transmit wing loads and, at the same time, stiff
enough to prevent flutter. These applications as well as others, such as

the main longerons of the fuselage, were fabricated of H-11 tool steel due to
its decided advantages in strength and stiffness.

H-11 Low Alloy Die Steel had formerly been used principally in the tool in-
dustry because of its high impact strength and hardness. However, it was
not a corrosion-resistant steel, and it had to be heat-treated after welding
with a very complex heat-treat cycle. 1In addition, this high strength and
high modulus steel was very notch sensitive which demanded all possible pre-
cautions be taken to minimize stress concentraticns. The use of H-11 steel
on the B-70 required nearly 5 years of development to achieve satisfactory
forging, fabrication and processing techniques.

DISCUSSION

When the first structural applications were attempted, the H-11 tocol steel
material cracked during either the heat-treating or subsequent vibration
tests. This unsatisfactory condition initiated a development program to
establish the necessary configuration and surface finish specifications.
In addition to developing heat-treat, process, and raw material forging
techniques, suitable high temperature protection processes were developed
to keep the tool steel from corroding.

As previously stated, the high strength and high modulus steel was very
sensitive to local stress concentrations. During the first phase of the
development program it was determined that the stress sensitivity was greatly
reduced if the material was vacuum melted by the consumable electrode pro-
cess. Exhibit 12, page III-30, shows the comparison of the yield

strength, elongation, and notch characteristics of air melted versus vacuum
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melted H-11 steel. It was also established that surface conditions of the
material had to be carefully controlled with a very fine surface finish and
shot-peening required to ensure maximum resistance to fatigue. In areas
which were critical in fatigue, the material had to be free of heat-treat
decarburization. TFor the less critical fatigue areas, only partial decar-
burization could be allowed and that to a maximum depth of 0.003 inches.

To prevent heat-treat decarburization, a coating system was developed. The
system was a ceramic formulation which upon exposure to heat formed an oxi-
dation protecting vitreous layer on the substrata and included a binder for
good handling characteristics during routine shop utilization. The coating
was also self-removing since virtually all of the coating spalled off upon
cooling to approximately TOOPF.

Since H-11 tool steel was not corrosion-resistant, fabrication and process
techniques for corrosion protection had to be developed. This phase of the
development program resolved that the protection could be provided in several
ways, depending upon function of the part and the service temperature. For
temperatures up to 900°F, sprayed aluminum coated with a silicone resin or
nickel-zinc electroplate coated with silicone resin was used depending upon
the parts function. Where temperatures did not exceed S00°F in service,
vacuum deposited cadmium was used to protect the surface.

During the H-11l development program many process limitations were established,
such as for threading or grinding, where each process was a potential source
of trouble. A few of the limitations were:

1. Threads when made to the MIL-S-T77hk2 configuration, had to be rolled.
Acme, Whitworth, or "radius root" threads could be rolled or ground.

2. Welding required pre-heat and post-heat treatments with the part main-
tained at 600°F during welding. Weldments had to be fully annealed be-
fore heat treating.

3. Cold straightening, when applied to heat treated parts, had to be fol-
lowed by stress-relieving at 925°F for two hours.

L, All burrs, deep scratches, and rough edges had to be removed before the
part was heat-treated.

5. Extreme care was required to prevent "checking" during grinding and all

grinding had to be followed by stress-relieving at 925°F for two hours.
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TECHNICAL DRIVER

WBS TITLE: AIRFRAME STRUCTURE SUBSYSTEM WBS CODE: 1.1
DRIVER: APPLICATION OF TITANIUM
GENERAL

Each XB-70 used approximately 12,000 flyaway pounds of titanium comprising
about 23,000 detail parts. (As previously stated, most of the titanium was
concentrated in the forward fuselage.) Although this represented the largest
and most advanced application of titanium, experience in titanium design

and fabrication was actually initiated around 1950 where small amounts of
commercially pure titanium were used for such items as fairings. The first
use of titanium alloys was around 1953 where 8 Mo type alloy sheet and LAl-LMn
type forgings were used for primary structure involving the first application
of resistance welding. The first use of fusion welding occurred around 1958
where 6A1-4LV type alloy pressure vessels and 5A1-2.5 Sn type alloy frame struc-
tures were assembled by fusion welding. However, the XB-TO development was
the first application of heat treated titanium alloy sheet for airframe struc-
ture.

The transition from the lower strength, annealed, commercially pure and 8Mo
alloy titanium to that of the high strength, heat-treated €Al-kv, LA1-3Mo-1V,
and TAl-UMo (bar and forgings) alloys required extensive development in
fabrication and processing techniques. These alloys were heat-treated to
tensile strength levels of 160,000 to 200,000 psi providing the most sophis-
ticated titanium structure ever constructed from heat-treated products of
that high a strength level.

DISCUSSIOK

The product forms used for the B-TO structure were sheet, bar, extensions,
and forgings in many sizes and configurations. 1In each part, the alloys
were selected and processed to achieve maximum strength, closely controlled
fracture toughness, and close dimensional tolerances. Forming for the pro-
duction of precision parts in heat-treated materials was developed to a
highly refined process involving room temperature forming and hot sizing at
about 1200° F in precision metal dies. This was necessary to compensate
for the low amount of plasticity and the very high spring-back rate of high
strength titanium.

For the assembly of parts, special welding procedures were developed includ-
ing tungsten inert gas welding in argon-filled chambers and welding without
any restricting chamber with the NR "trailing-cup" technique. The trailing-
cup method provided a shielding ges shroud for the weld, both during and
after the weld, making assembly welds of any length feasible. Another weld-
ing process developed was the burn-through welding technique used in the
construction of spars and rib sections. (A 6A1-LV sheet, corrugated to form
sinusoidal webs, was burn-through welded to 6A1-LV sheet metal caps.) The
burn-through welding technique used an automatically controlled TIG torch,
following a sine wave pattern, and an argon trailing cup to protect the
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weldment, both during the molten state and during cool-down of the bead (no
chamber or bagging required).

The technology of titanium fabrication was greatly. advanced during the XB-T70
program by the use of chemical-milling for metal removal, mainly in the achieved
high rates of metal removal while holding to very close dimensional tolerances.
Removal rates of 4 to 7 miles per minute were used with tolerances of 0.002

to 0.004 achieved for cuts to a depth of 0.200 inches. Like the use of titan-
ium, chemical-milling was not a new process at the onset of the B-70 Progrem.
However, it had been previously limited almost exclusively to aluminum. It
should also be noted that the chem-milling development for titanium alsc re-
sulted in the development of an entire series of etchants for stainless steels,
chrome die steels, nickel base alloys, and cobalt base alloys.
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TECHNICAL DRIVER

WBS TITLE: AIRFRAME STRUCTURE SUBSYSTEM WBS CODE: 1.1
DRIVER: CONTAMINATION/CORROSION
GENERAL

Although processing controls were maintained at a high level during the
XB-70 Program, intergrannular and/or stress corrosion and corrosicn due to
contamination did occur. Since the corrosions were after-the-fact and were
identified downstream, impact to the XB-70 program was experienced. (See
Special Chart, page II-117, XB-TO #1: Design/Programmatics). Fach in-
stance when corrosion was identified, corrective action was initiated to
determine the extent of corrosion, to resolve the existing problem, and to
prevent reoccurrence.

DISCUSSION

The design of the original honeycomb panels called for submill foll gauge
honeycomb core. Since this 0.00075 foil gauge core was not available at

the mills, core gauge reduction was done by chem-milling. Subsequently,

it was determined that many panels had internal corrosion in the areas where
the core was brazed to the face sheets. Laboratory analysis determined the
condition to be intergrannular corrosion caused by the uneven removal of
material during the chem-milling process. Corrective action was to redesign
the panels using the 0.001 foil gauge core as a minimum. (See write-up of
Technical Driver: Honeycomb Panel)

It was originally determined that, for inspection purposes, it was necessary

to submerge honeycomb panels in water for ultrasonic inspection and leak tests.
This process resulted in subsequent oxidized weld joints in the assembly welds
and weld repairs. It also resulted in internal corrosion when water leaked
inside the panels. This problem initiated a study to determine if the require-
ments for ultrasonic inspection could be reduced, if ultrasonic inspection
could be accomplished without water submerging panels, and a method of "dry"
leak checking. In the interim, for those panels which contained water, small
holes were drilled (each node) and heat applied to bake the water out.

As the results of the study, panel leak tests were subsequently conducted

by vacuum gas method. This method relied on the high PH value of isopropyl-
amine gas which changed the color of an indicator, such as Bromthymol Blue,
from yellow to blue. The surface of the test specimen was coated with the
indicator and if gas permeated through a leak channel, the color change im-
mediately indicated and located the leak. Two methods were developed for
panel inspection: Magnetic Printing and In-Motion Radiography. The magnetic
printing was based on the principle that when a ferromagnetic object was placed
in a uniform magnetic field, the lines in that field tended to concentrate
more where the section thickness increased. The lines in that field also
dispersed and flowed around discontinuities. Using this principle with plas-
tic coatings applied to the panel, permanent records of the inspection were
achieved.
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Conventional radiography was not suitable for inspection of the braze quality
of honeycomb panels since the image of one side became superimposed on the
image of the other. The study developed in-motion radiography which allevi-
ated this problem by providing a clear picture of the braze alloy distribution
on one side of the panel at a time. This was accomplished by placing the
film in intimate contact with the panel side to be inspected and opposite

the X-ray source. The panel and film were moved while the X=ray source re-
mained stationary. The panel characteristics being inspected were very close
to the film and unaffected by the movement, thus casting a sharp ocutline.

The other side, being some distance from the film, cast only a dim blurred
image. The contrast was sufficiently great that, in practice, the reader saw
one side clearly and the other not at all.

During repairs to a number of honeycomb panels on air vehicle no. 1, nickel
plating solution leaked into the panels and resulted in corrosion of the core,
braze alloy, and face sheets. Of the 4k panels suspected of being contamin-
ated, 15 were found to be clean, while the others required either partial or
total replacement (See Special Chart, page II-117, XB-TO #1: Design/Pro-
grammatics). To repair the corroded panels it was first necessary to deter-
mine the extent of damage by analysis and chemical check. Once the corrosion
was located, it was stopped with a neutralizing solution, flushed with water,
chemically rechecked and then baked dry. Further evaluation of test plugs,
vhich included micro/micro examination and pull tests, was necessary to deter-
mine if repairs would consist of installing doublers, replacing all, or re-
placing part of the panel.
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TECHNICAL DRIVER

WBS TITLE: AIRFRAME STRUCTURE SUBSYSTEM WBS CODE: 1.1
DRIVER: FUEL TANK SEALING & MAJOR ASSEMBLY JOINING
GENERAL

Fuel tank sealing and major assembly Jjoining are discussed as a compound
technical driver since the single most significant factor that delayed final
assembly was the sealing of fuel tanks. The excessive fuel tank leakage
encountered during alr vehicle no. 1 major assembly was entirely unforeseen.
It covered a time span of over 2% years (not including the Flight Test Pro-
gram) and delayed wing to fuselage mating for approximately 18 months (See
Special Chart, page II-249: Major Airframe Mating). Other conditions

that impacted major assembly Jjoining were repair and/or replacement of panels
due to corrosion, mismatch due to use of soft tooling, mating-joint variations
due to amblent temperature changes, and material growth (pre-load stresses)
due to welding temperatures.

The locating of fuel tank leaks and the subsequent tank sealing required
considerable developmental effort. Methods established for locating lesks
included soap and bubble solutions, dye penetrant solutions, helium sniffers,
and temporary sealants which permitted leak checking by area. To solve the
sealing problem, 108 sealing compositions were studied with laboratory tests
conducted on 32 likely suspects. This investigation established guidelines
for tank sealing which consisted of various combinations of the following
sealant techniques.

1. Metal to metal brazing or welding was used in basic structural sealing.
If pin-hole leaks existed in the braze or weld seal, organic sealant
was used unless structural conditions and mission temperatures were
beyond established limits. In these instances, AU/GE alloy was used.

2. The organic compound Viton was applied to leaks where mission tempera-
tures would not exceed 500° F. The application of Viton required pre-
cise curing cycles up to 223 hours and heat up to 400° F.

3. DuPont Polyimide Varnish, also an organic compound, was applied to leaks
in areas where mission temperatures would exceed 500° F. This application
required precise curing cycies up to 28 hours and heat up to 40OO° F.

DISCUSSION

Mach 3 flight induced temperatures ranging from 4L50° F to 600° F in some
fuel tank areas creating design problems never before encountered in air-
craft. Due to the high temperature, an inert gas (nitrogen) was required
in the ullage to minimize the potential hazard of fuel vaporization. To
prevent fuel leaking to "hot surfaces" and to preserve the limited supply
of nitrogen, the fuel tanks had to be liquid and air tight. The design
criteria imposed stringent requirements for tank structure integrity and
sealing.
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The B-70 was designed for fuel stowage in integral tanks only and did not
include provisions for bladder cells. The initial sealing development was
based upon the selection and improvement of non-metallic materials to meet
the high temperature resistance requirements. However, after preliminary
examination and test of a great many known and experimentally developed ma-
terials, it became apparent that non-metallic materials would not satisfy
the design criteria. Probable structural demage if leakage and subsequent
ignition occurred, and the limited access to tank areas after assembly dic-
tated the need for a highly reliable sealing method. These conclusions,
together with significant improvements in welding and brazing techniques,
led to the concept of integral tank sealing by the welding and Joining methods
used for the structural assembly.

Fusion welds and brazed Joints, as structural links, had to be of high qual-
ity with joining materials applied homogeneously without voids, discontin-
ulties, or openings. To meet this structural integrity requirement, welded
and brazed joints had to be essentially impervious and therefore leakproof.
The improvements in fusion welding had supported the B-TO integral tank
design. Large unbroken structural sandwich panels were joined and sealed
by inert gas shielded arc fusion welding. Tank sections were assembled suc-
cessively from a given station which provided adequate access for welding,
inspection and repair by rewelding without large access doors in the tank
walls required. In addition, the fabrication process and the installation
process of honeycomb panels resulted in each individual panel being sealed.
Based on the above factors, all design studies indicated superior fuel tank
structure integrity.

During the XB-TO structural assembly, it became apparent that thin-faced
honeycomb panels were prone to handling damage. The repair and associated
sealing of the damaged panels presented special processing problems not pre-
viously anticipated. The use of brazing and welding methods of sealing the
thin gaged structure proved very difficult and resulted in formation of
structurally unacceptable wrinkles and buckles. With precise process con-
trol, the sealing procedures were used successfully; however, when the braz-
ing and welding procedures were used in areas of limited access or under
adverse conditions, panel damage occurred. This unacceptable condition ini-
tiated investigations to find a sealing method compatible with the thin
gaged structure under the adverse working conditions usually experienced in
tank sealing.

As a backup to metallic sealing, elastomeric materials were further inves-
tigated. This proceeded from exhaustive literature and industry surveys

to laboratory conducted formulation studies of the most promising available
high temperature polymers. The most promising sealant materials developed
during the studies were based on Viton polymers. The Viton based sealant
coatings demonstrated satisfactory life and the ability to seal pin-holes,
particularly in joints around structural doublers,
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Since the Viton cdatings required an elevated temperature cure as high as
LOO® F, it was necessary to develop the capability to accomplish this cure

in the completed tank areas of the air vehicle. Some individual tanks of the
B-70 held as much as 8000 gallons of fuel. Facilities and equipment had to
be designed and built which were capable of heating the complete tank struc-
ture at a controlled rate without developing "hot spots" that would over-
stress and damage the structure.

During the program to develop honeycomb panel structure repair processes

and techniques, the electrodeposition of nickel to reinforce the face sheet
was investigated. This development effort resulted in a process, using porta-
ble plating equipment and portable plastic cells, which deposited nickel on
honeycomb panels or on completed structure. Tests showed the properties of
the nickel were high enough to withstand design loads, and the application
process did not cause secondary damage to the structure from local thermal
stresses. Due to the success of this structural repair process, the use of
nickel electrodeposits for sealing was investigated. Tests showed that
Jjoints and damaged areas were satisfactorily sealed by this method and that
such seals remained effective when subjected to limit load cycling. However,
the use of nickel electrodeposits process required extreme care due to the
highly corrosive cleaning and plating solution. To minimize this hazard,

a conductive nonstructural material was developed for temporary joint seal-
ing. This method of tank sealing had limited use on air vehicle no. 1 but
was used extensively on air vehicles no. 2 and no. 3, particularly in areas
that mission temperatures exceeded SOC° F.
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TECHNICAL DRIVER

WBS TITLE: AIRFRAME STRUCTURE SUBSYSTEM ‘ WBS CODE: 1.1
DRIVER: STRUCTURAL REPAIRS
GENERAL

The structure repairs considered as a technical driver were the repairs

made to honeycomb panels. The processes and techniques developed to test

and repair panels were unique and by far the most frequently employed during
the XB-T0 Program. The repairs to the airframe non-metallics and conventional
structure were also unique due to the materials involved; however, the repairs,
per se, were not considered technical drivers.

The repairs to honeycomb panels were made during all phases of the XB-70
program and essentially were required to correct the condition(s) of: (1)

core to face fillet strength inadequate, (2) corrosion, and/or (3) impact
damage. These faults resulted in panel "voids," skin "wrinkles" and "buckles,"
crushed cores, cracked skins, pin-holes, dimples, etc., from the time of
fabrication through the flight test program (see "Design/Programmatics,"
Special Chart, page III-53).

Under airframe technical drivers "Contamination/corrosion" and "Fuel Tank
Sealing," several passive techniques for panel inspection are discussed.

In addition to these techniques, a method of non-destructive testing was
developed to determine honeycomb panel integrity. These tests were performed
to demonstrate that the core to face braze fillet strength was adequate.

For this non-cdestructive test, a circular plug was bonded to the face sheet
and a flatwise tensile load applied up to 80% design. To perform the tests,
deflection limits as well as load limits were required for each density and
core depth. The load level was large enough to give a high degree of integrity
assurance without panel damage.

DISCUSSION

During the XB-TO Program, honeycomb panel faults were determined by the active
or passive inspection methods discussed, by visual inspection or by "peening."
Once a fault was established, one or more of the following repair techniques
was used.

Use of Welded Pins: Installation of welded pins was one of the most valuable
and practical processes used in salvaging faulted honeycomb panels. This
type of repair was used in areas of defective core to face attachments, such
as gross voids, cell wall voids, undersize fillets, etc., and in regions of
reduced core shear strength caused by shear tie voids and no node flow. This
method of repair was also used to interlace perpendicular truss systems to
restore shear capability in both directions.
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To restore tensile and face sheet stability to an affected area, welded pins
were installed normal to the face sheets. This provided to the affected area
support from the opposite face and the attached core. When necessary, doub-
lers were added to distribute the pin load over a sufficiently broad area

of the core. Welded pins were installed at an angle to the face sheets (L5°
to 600) to provide a load path for core shear. This installation was used

to replace or augment the existing shear strength. For some repairs, a
series or combination of diagonal and straight welded pins were installed

to form a truss for transmitting loads as a conventional type of structure.

Plasma Spray Repair: The prime characteristic of honeycomb panel was the
ability to sustain in-plane stresses of a very high order due to the con-
tinuocus load paths furnished by the core to the load carrying face sheets.
Honeycomb panel faults, such as core to face attachment voids and face sheet
dents/creases, lowered panel stability and hence the strength of the face
sheets for carrying compression or shear loadings. One means used to restore
a measure of face sheet stability was to deposit aluminum, as a spray by a
plasma gun, onto the face sheets over the defective area. The aluminum
deposit was strictly a stability adjunct for compression loading and was
never used to repair defects which caused loss of tensile loading since the
spray lacked intrinsic strength.

Nickel Plate Repair: As discussed under Plasma Spray Repair, the most direct
method of restoring compression loading stability to a honeycomb panel was

the deposit of additional material to the face sheets over the defected area.
One of the best repair techniques used during the XB-TO program was face sheet
nickel plating. The nickel deposit was built up to the required thickness

by electro-chemical plating. Unlike plasma deposits, the nickel plate had
inherent strength and was used structurally to restore tensile loading as

well as compression loading capabilities. The nickel plating process had a
further advantage in that no heat was required and therefore no heat affected
zone nor reduction in face sheet strength.

Spot Brazed Doublers: A spot brazed repair doubler was one of the most common
instruments used for the repair of honeycomb panel defects. Although spot
brazed doublers were used as sole load paths between two separate face sheets,
its most common usage was to reinforce under strength conditions in honeycomb
face sheets. The understrength conditions (which were usually caused by a
crush core, core to face sheet gross void, or low heat treat) were restored
with the addition of the doubler by reducing the effective stress level through
increased effective thickness.

A spot brazed doubler was installed on the honeycomb panel by locally fusing
a pattern of spot brazes through a continuous sheet of braze alloy laid be-
tween face sheet and doubler. Spot braze diameters were typically 3/16 to
l/h inch with the space between spots and rows of spots typically 1/2 to

3/4 inches. Doubler material used was PH15-TMo sheet steel in the RH 1075
heat treat condition.
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Panel Repair Plugs: A repair plug in a honeycomb panel was used when the
faulted area was too extensive to be repaired by a local reinforcement.
The defected area was cut out in its entirety and replaced by a "plug" or
panel which had been fabricated to the specific dimensions, core and face
sheet requirements of the original panel. The plug was assembled to the
parent panel by means of peripheral face sheet doublers which transmitted
axial and shear loads into the face sheets of the plug. Attachment of the
doublers was either by spot brazing or arc spot welding depending on face
sheet thickness and load requirements. Welded truss pins were installed
around the periphery of the plug/panel splice Jjoint to give in-plane sta-
bility and to transmit across the splice joint beam shear loads. See Ex-
hibit 13, page III-41, for typical honeycomb panel repair plug installation.
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DEVELOPMENT DATA SUMMARY

WBS TITLE: AIRFRAME STRUCTURES SUBSYSTEM WBS CODE: 1.1
STATE-OF THE-ART RAT|NG:5_(§E_’.E REMARKS )
PERCENT DEVELOPED : FLIGHT TEST
CONFIGURATION GROUND TEST
PROGRAM LEVEL 30% 80% 280
EFFORT TO GO Lig, Lhgp 8%
GROUND TESTS WIND TUNNEL DEVELOPMENT
TYPE OF TEST NUMBER OF UNITS | TEST HOURS
CONFIGURATION RESEARCH 10 2153
DESIGN FEASIBILITY 12 1543
DESIGN VERIFICATION 51 507k
AIRWORTHINESS
QUALIFICATION
OTHER
TOTAL L3 8770

*The hours shown are tunnel occupancy hours.

REMARKS:

In addition to the wind tunnel tests, the following table summarizes the

testing conducted on structural specimens.

Type of Tests

Configuration Research
Design Feasibility
Design Verification

Air Worthiness
Qualification

Repair Development Tests

Misc: Tabs, Pins, Patches, Coupons, etc.

Total

III-h2

Number of Items

Test Hours

319
ksl
50k
815
4s€
1,22k
2,355

6,127

SDT72-SH-0003

14, 366
15,567
19,772
22,667
27,946
37,956
14,850

153,12k
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STATE-OF-THE-ART WBS CODE: 1.1

The airframe structures subsystem was assigned an overall state-of-the-art
rating of 5 based on definitions established using AFSCM 173-1 (11-28-67)

as a guide. This rating was determined by comparing the RS-TO requirements
with the existing capabilities at the RS=TO time period using state-of-the-art
criteria discussed in subsequent paragraphs. The RS-70 configuration was
selected for the state-of-the-art determination since it was the production
configuration defined. This selection is considered valid since the develop-
ment status (% comparison) at program end is also based on the scheduled
production configuration.

The definitions used in determining the state-of-the-art ratings are described
below. For ratings 3, 4, and 5, the following B-TO design criteria was used
as an aid for rating selection.

A. High temperature application
B. High pressure/load/acoustics/etc., application
c. Light-weight/special materials/unique processes required

Rating Description
1 The item was off-the-shelf commercial item or a standard military

issue which was installed "as-is."

2 The item was an off-the-shelf commercial item or standard military
issue which required physical modification only for installation.

3 The item was considered within the state-of-the-art but had no
commercial or military counterpart. As an ald, the item was
existing but required modification to be compatible with one of the
design criteria. Also, any new design or process has a rating of
at least 3.

i The item was slightly beyond the state-of-the-art, and some develop-
ment was required. As an aid, the item was based on an existing
concept but required modification to be compatible with two of the
design criteria. Also, any new design or process required to be
compatible with one of the design criteria will be rated L.

) The item is substantially beyond the existing state-of-the-art and
required major development work. As an aid, any new design or
process required to be compatible with all two of the design criteria
will be rated 5.

As previously stated under airframe structures subsystem description, the B-T0
mission required a vehicle which would maintain structural integrity at high
pressures, loads, and acoustic impact under sustained high temperature conditions.
In addition, mission range criteria required the use of high tensile strength

to weight ratio materials which resulted in unique fabrication processes and
techniques. Although the air vehicle, per se, was an existing concept, the
structural design was required to meet all three of the design criterias,

thus the state-of-the-art rating of 5.

IIT-43
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Percent Developed

The structural development status percent comparisons of the XB-T0 to that
scheduled for the RS-T0 were made at two development stages; one for the
"out-the-door" time period or prior-to-flight and the other for the flight
test programs. For the "out-the-door" time period, the structures configu-
ration was assessed as 80% representative of an RS-TO and would have required
Lig more effort to attain a Number 1 air vehicle production level status.
For the same time period, the ground testing level was determined as being
56% of that scheduled for the RS-70 and that 44% more ground testing would
also have been required to attain the production level status. For the
flight test program status, as presented by Exhibit 13, page II-23,

(WBS 1.0), the direct comparison of equivalent test hours would indicate
84% more flight test effort required to achieve a production level status.
However, this did not reflect the impact of the two different flight
envelopes (XB-70 versus RS-70) which increased the effort to go from 84%

to 89%. Based on the two testing levels achieved, it was established that
an 80% program confidence level was attained with prior to flight ground
testing and a 28% program confidence level achieved with the XB-70 flight
test program. Exhibit 14, page III-L7, presents a summary of the XB-70
structural development status. The curve, shown in the summary exhibit and
used in establishing statuses, reflects complexity or learning impact and
has been used for some time by NR for program planning. The validity of
the curve and the methodology developed for status level comparisons are
discussed in subsequent paragraphs.

The methodology developed for comparing the XB-TO configuration and testing
levels to that scheduled for the RS-70 was verified for the Airframe
Structures Subsystem and then applied without verification to the other
subsystems. This approach was considered valid since the effort required
for the structures subsystem was substantially more than 50% of the total
effort expended which would limit any stray variations of the other 10
subsystems to a small allowable band. Based on this approach, the
following basic steps were taken for each of the air vehicle subsystems:

(1) Each subsystem was assessed to the major assembly level by the
Design Group to establish the subsystem configuration level.
In addition, the testing conducted was analyzed to determine
if the configuration tested impacted the validity of the data
obtained as related to a production effort.

(2) The Progression/Exposure curve was then used to determine effort
to go for the configuration.

ITI-L4Y
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(3) The XB-70 test hours were compared to that scheduled of the
RS-T0 and a percentage established. This status level was then
adjusted as required based on the Design Group analyses.

(4) The Progression/Exposure curve was then used to determine program
confidence level achieved.

The Airframe Structures Subsystem configuration was assessed as being 80%
representative of an RS-70 No. 1 air vehicle at the time of "out-the-door".
Entering the progression/exposure curve, Exhibit 1L, page III-L7, at 80%
on the left-hand scale, the bottom scale indicates 4li% more effort required
by Engineering and Manufacturing to achieve a No. 1 air vehicle production
level status. To determine the ground test status, the scheduled RS-TO
structural tests hours of 290,000 was compared to the XB-TO test hours of
161,894. This comparison showed a status level of 56% achieved which
indicated that 44% more test effort would be required to attain production
level status in ground testing.

The above XB-TO structural status comparisons for "out-the-door" and flight
test were verified by reviewing the structural program from the on set
through flight testing as related to program objectives, ground test calendar
time, and actual data obtained. At the time of redirection (RS-T0O to XB-T0),
all engineering disciplines were required to analyze the revised requirements
and establish the most timely and economical approach to achieve the XB-TO
objectives: mainly, to demonstrate technical feasibility of sustained

Mach 3 flight. In the structures area, it was determined that the air
vehicle would be required to withstand inflight loads of plus 1.6 'g's" to
plus 0.4 "g's" in a flight envelope up to 80% of the design limit as shown

by Exhibit 1k, page II-2L, under Air Vehicle: WBS 1,0. Based on this
analysis, all subsequent structural effort was directed toward verifying
XB-TO structure integrity to 80% of the design loads (except for ground

loads which were to 100% of design). This philosophy was followed for all
re-design due to test data with the ground rule being: if it was satisfactory
for 80% loads, no rework was necessary. This structures program directive
supported the comparison analysis that the XB-TO structure subsystem was
approximately 80% representative. The structural redesign that would have
been required was reviewed and it was estimated that approximately 42% more
design effort would have been required. In addition, as presented by
Exhibit 15, page III-48, the major structural testing conducted on the

XB-70 was compared to that scheduled for the RS-TO. This comparison showed
that testing level attained was approximately 60% of that scheduled for the
RS-T0. Entering the Progression/Exposure curve at the bottom scale at 60%,
the left-hand scales indicates that the structures program or confidence
level was 82%.

To substantiate the comparison percentages of the flight test program and

to further validate the use of the Progression/Exposure curve, an analysis
was conducted on actual structural loads data obtained during the XB-T70
flight test program. Exhibit 16, page ITI-L49, summarizes the results of
the data analysis and shows the maximum load levels attained in percent of
1imit for each of the major structure assemblies. The average maximum load
level was determined to be 5T% of the RS-TO limit with all the data obtained
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within an 80% envelope and on an 80% representative configuration. The
impact of the 80% configuration adjusted the 57% down to 45.6% and this data
level was then used in the adjustment for the envelope impact. Exhibit 17
page 1II-50, presents a summary of the impact for the envelope flown. Past
statistical flight data showed that the first 80% of an envelope required
only 60% of the total effort while the last 20% of the flight envelope
required 40% of the total effort. Based on this ratio, the data level of
L5.6% was weighted as follows: 60%:80%::X:45.6%. This showed that, after
adjustment for both configuration and envelope, a 34% program level was
attained during the XB-70 flight test program. Entering the Progression/
Exposure on the left-hand scale at 34%, the bottom scale showed 14% test
effort accomplished with 86% test effort to go to attain a RS-TO flight
test status.

The flight test program comparison was also verified by entering the
Progression/Exposure curve on the left-hand scale at 57% data level which
by the bottom scale indicates 30% test effort achieved. This test effort
was then adjusted to 24% due to configuration impact. Using the test level
of 24%, the test effort remaining was then adjusted by the weight function
Lop + 60%-(2X2L : 3), where the 4O} represents the effort required for the
last 20% of the RS-T0 flight envelope. This method of verification showed
that 84% more test effort was required to attain a production level status.
Entering the Progression/Exposure curve on the bottom scale at 16%, the left-
hand scale shows a program confidence level of 37% was achieved during the
XB-TO flight test programs.

In summary, the verification techniques showed a total percentage spread
of 2% for configuration and 4% for effort to go at the "out-the-door" time
period. The flight test program spread was 9% for program status and 5%
for effort to go to attain a production level status. Analyzing these
results, it shows that at the high confidence level items, the percent
comparisons are very close while at the lower confidence level items the
percent variations are slightly larger. This was considered valid and the
methodology employed acceptable.

NOTE: THE USE OF THE "EFFORT TO GO" PERCENTAGES FOR COST
DETERMINATION SHOULD NOT BE APPLIED WITHOUT CONSULT-
ING SECTION IV-8, VOLUME I, PAGE I-310 FOR APPLICATION
CONSIDERATIONS.
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ATRFRAME STRUCTURE
DEVELOPMENT SUMMARY
TABULATION OF DATES

ENGINEERING
INITIAL RELEASE - EXPER. DETAILS DWGS
INITIAL SUBMITTAL - PERFORMANCE SPEC
INITIAL SUBMITTAL - TEST PLAN
BASIC DRAWING REIL - AFT TEST SECTION
BASIC AV DRAWING REL (EXCL WING)
100% BASIC AV DRAWING RELEASE
100% RELEASE - 5° WING DIHEDRAL CHANGE

TESTING
START MAJOR SECTIONS STATIC TESTS
COMPLETE WIND TUNNEL TESTS
COMPLETE MAJOR SECTIONS STATIC TESTS
COMPLETE PHASE I FROOF IOADS
COMPLETE GROUND VIBRATION
COMPLETE PHASE TII PROOF IOQADS

MATERIAL  (SUBCONTRACT)
INITTIAL SUBCONT G.A.-DES/TOOL ON FUS (LOCKHEED)
SUBCONT G.A.-MFG OF FUS SECTION (AV #1)
SUBCONT G.A.-MFG OF FUS SECTION (AV #2)
PURCHASED AV #1 H.COMB PANELS COMPLETE
AV #1 STRUCT SECTIONS COMPLETE
AV #2 STRUCT SECTIONS COMPLETE

MANUFACTURING
START DEVELOPMENT PRO. ECTS
COMPLETE DEVELOPMENT P..)JECTS
INITIAL TOOL ORDER RELL JE
START AV #1 DETAIL FAR
START AV #2 DETAIL FAR
COMPLETE AV #1 FUS JOII'TA:
START AV #3 DETAIL FAB
STOP WORK AV #3
COMPLETE AV #1 STRUCTURE
COMPLETE AV #2 STRUCTURE
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WBS 1.1

5-28-58
7-10-58
9-10-58
3=b-60

12-2-60
L.p1-61
9-27-63

3-L-€1
7-30-63
12-3-63
6-3-64
€-28-€k
1-15-65

2-13-59
2-12-60
11-14-60
3-10-62
6£-29-62
10-15-63

5-29-58
12-31-59
T=2-59
5-1-60
8-25-61
7-21-62
Lo -63
3-6-64
Loph_gh
2-21-65
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‘ Space Division
North American Rockwell

DESIGN/PROGRAMMATIC IMPACTS
SUBSYSTEM: AIRFRAME STRUCTURES WBS CODE: 1.1

5-2-58 to 10-10-58

All vork was stopped on the full scale mockup due to major air vehicle
design changes. Multiple configurations were being considered in con-
Junction with the Air Force, and it was resolved in mid-September that
the -4k would be the air vehicle specification configuration. Alternate
plans for static and fatigue testing based on revised funding levels were
also developed during this period. These plans considered testing a
complete air vehicle versus individual sections and testing at Palmdale
versus Wright Air Development Center. On 10-3-58 it was resolved tha* a
separate fatigue test vehicle would be required and tested by North
American. On 10-10-58, fabrication of DEI mockup items was resumed where
sufficient engineering information was availsble.

10-29-58

The "C" change to the -Lli configuration was released to reflect a single
bomb bay and a ramp type nose,

3-20-59

A total of 856 request for alternations resulted from the DEI, The DEI
Board resolved that 388 RFA's were to be incorporated on the air vehicle
and as many as possible on the mockups in support of the mockup inspection
which started on March 30.

5-1-59 to 6-19-59

Subsequent to the March mockup inspection, further configuration studies
were conducted. On 6-19-59, the WSPO verbally approved the -T70 configu-

ration which imposed the following major changes:

1. Forward fuselage shortened by approximately 30 inches.

2. Upper intermediate fuselage tank section refaired to hold approxi-
mately 16,000 additional pounds of fuel.

3. Engines moved forward.

L, Fuselage shortened by approximately S inches.

9-11-59

Tooling masters and template changes affecting the mating area between
the tank section and forward lower fuselage were made due to a design
change which increased the length of the tank section and decreased the
length of the equipment section.
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WBS CODE: 1.1
10-16-59

Failures were being experienced in developing satisfactory aft and aft
intermediate fuselage test specimens due to incompatibility between
design concept and existing manufacturing capabilities.

11-25-59 to 2-15-61

Normal timespread manufacturing plans were being decreased due to late
Engineering release of honeycomb panel drawings.

8-4-60 to 3-31-61

Incorporation of the "twist wing" design concept was authorized. This
change necessitated stop work of the leading edge test section fabrication
at a subcontractor and affected a total of 973 drawings. The lower inter-
mediate fuselage was also impacted.

11-15-60

Manufacturing of the aft intermediate and upper intermediate fuselage
test specimens were constrained by the availability of approximately 109
brazed honeycomb panels.

3-24-61

Stop orders were issued on 31 panels in the forward upper intermediate
fuselage for redesign. Revision consisted of adding a post braze welding
operation for attachment of standing members. The panel rework involved
brazing a pad onto the facing sheet for standing member attachment.

L-14-61 to 5-12-61

Manufacturing stopped work on all honeycomb panels requiring sub-mil core.
This decision was due to the fact a 95% rejection rate was being exper-
ienced due to crushed core. Subsequently, Engineering changed the require-
ments on 122 on-site panels to 1% mil core.

5-26-61 to 9-7-61

Stress evaluations revealed load distribution problems in the flap,
horizontal and vertical stabilizers requiring extensive redesign. Several
honeycomb panels and all corrugated web members in these sections were
affected., Stop orders were issued to subcontractors on major empennage
assemblies.

6-9-61

Cost reduction stop orders were issued against the 282 honeycomb panels
changed to conventional construction on AV #1.
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12-7-61

Due to unsuccessful attempts in sealing honeycomb panels per existing
processes a stop work was issued pending resolution of problems by a
special investigation team.

3-30-62 to L4-29-62

A schedule delay in 3 pak mate and final Joining of AV #1 intermediate
sections was caused by scrappage of the RH 259-316903 panel (See Exhibit
18). This panel had experienced defects during fabrication and had been
accepted with satisfactory, but marginal, strength. A misalignment and
out-of -contour condition appeared upon Joining with adjacent panels
during next assembly. During rework to alleviate these conditions,
evidence of water within the panel required baking to dry out the moisture
areas. During this process the face sheet separated from the core in three
small areas. The decision to scrap the panel was made after evaluation

of the necessary repairs. A backup AV #2 panel was used to replace the
scrapped panel. Subject Panel was redesigned to facilitate fabrication

in support of subsequent units.
k-16-62

Due to a failure in the aft fuselage test section during duct pressure
test at minimum load, a stop wort was issued on 18 truss end fittings
required for AV #l. This necessitated replacement of U4 links on AV #1.

5-11-62 to 8-2k-62

A honeycomb panel replacement (AV #1) above the weapons bay in fuel tank
# 3 was accomplished. This change was a resultant from a review of stress
loads which revealed 2 negative margin.

9-17-62

A Stop Work wire was forwarded to the subcontractor supplying the forward
ving boxes for AV's #2 and #3. This action was prompted by redesign of
the wing root rib caps associated with the 5° wing dihedral change.

10-12-62

AV #1 electrical mockup and installations were being constrained by struc-
ture rework in the auxiliary drive system bay.

10-24-62 to 9-27-63

Approximately 750 design changes associated with incorporation of the S°©

wing dihedral were released. Subject design entailed replacement of wing
root rib caps in AV #2 and also affected 90 honeycomb panels in the wing

transition area.
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1-4-63

AV #1 lower aft intermediate fuselage installations were being constrained
by the following structure conditions:

1. Panel 766, aft of Tank #4, was removed and replaced with a sheet metal

frame.
2. 50% of panel 628 in the Tank #l4t area was being replaced.
3. 17 contaminated honeycomb panels were pending production development

laboratory disposition.
1-11-63 to 3-1-63

Mounting provisions for hydraulic installations in the 6 auxiliary drive
system bays were changed on AV #1. 11 structure drawings were revised to
accommodate hydraulic line changes. Subject changes were triggered by
results from propulsion system tests.

1-14-63 to L4-2L-64
Wing to Fuselage Joining (AV #1)

Originally, a series of tools were programmed that would have assured the
close tolerances required to mate the wing to the wing stub. However,

to conserve funds, most of the wing Joining tools were eliminated earlier
in the program, and only contour support tools were built. This necessitated
matching the wing Joint by optical methods, involving the fit of four
contoured surfaces along an 80 foot distance to an accuracy of .008 inches
or less. When this was initially attempted, it was found that the support
surfaces along the length of the wing would move and that amblent tempera-
ture differentials would also move the two surfaces of the wing and wing
stub apart. A special fitting was designed to attach to the wing stub

to compensate for the inaccuracies in the joint alignment permitted by the
simplified tooling. Tme first step of wing mate was to bring the wing

up to the wing stub and complcte final trim on the areas to be welded.
Shear ties, L9 to each wing, were unen located and welded to the wing and
stub frames. Subsequent to this, a few cross ship installations were com-
pleted, after which actual joining weld commenced.

The wing Joining completion was constrained by major section mismatch,
multiple matching attempts, design and fabrication of special parts, fuel
tank sealing, and reweld of discrepant areas.

5-3-63

AV #2 - Engineering Stop Work issued on 27 wing root rib drawings due to
a critical under stress condition in the transition area associated with
the 5© dihedral change.
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6-7-63

Honeycomb panels rework was delayed by a shortage of material, primarily
face sheets. Further delay of placing AV #3 panels in work was attributable
to a requirement of sizing out-of-tolerance face sheet material used as
substitution material.

T-12-63

Key honeycomb panel shortages were delaying buildup of the AV #2 forward
lower intermediate fuselage.

8-23-63 to 9-2L4-63

17 truss assemblies were replaced in the AV #1 aft intermediate fuselage.
Structure and sealing rework in this area had caused misfit of truss covers
and truss assemblies spanning the boundry layer control duct. Approximately
L0O machined parts were required.

9-16-63 to 3-6-64

AV # and #3 upper wing honeycomb panels, shear webs, upper and lower
shear web attach fittings were redesigned. This redesign affected 8k
drawings and accommodated resequencing of manufacturing operations in
the wing to wing stub joining.

10-21-63

59 wing dihedral design effort was constrained by diversion of engineering
personnel to priority assignments supporting AV #1.

2-28-6L
Replacement wing root ribs being fabricated at a subcontractor for the 50
dihedral change on AV #2 were scrapped due to inadequate resistance
welds between the close-out face sheets and corrugated webs.

3-23-6L

Continued experiencing blown holes during electron beam welding while
Joining AV #1 RH wing to wing stub.

L.3-64 to L-17-6L4
Structural repairs to the AV #1 fuselage station 1720 frame were completed.

Subject frame was damaged during the fold and rotate operations on the
RH main landing gear.

4-10-64

Experienced mismatch in tank #5 on AV #2 between the station frames and
outboard structure. Required complete tee replacement.
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L-26-64 to S-1-6k4

Beef-up straps were installed in AV #1 main landing wheel well area to
satisfy a stress change.

5-7-64 to 6-26-64

During nickel plating operations in AV #2, a container of acid was spilled
within sump tank #3. The spillage contaminated the core of the duct roof
and duct wall panels necessitating replacement of approximately 16 sg. ft.
of paneling.

9-11-64
During vacuum check operations in Tank #4 on AV #2, voids were discovered
in honeycomb panels. This necessitated the installation of doublers, pins

and nickel plating which in turn delayed the completion of tank pressure
testing.

10-2-64
Nickel plate repairs on the 313020 bulkhead in tank 1 of AV #2 necessitated

13 setups with special plating boxes for accessibility. This effort delayed
the start of pressure check operations.

2-16-65

Structural rework and sealing required due to fuel leakage during Lth
flight on AV #1.

5-15-65 to 5-29-65

Experienced wing apex skin failure during the 12th flight on AV #1.
Structural repairs made to apex and right hand inlet.

7-1-65 to T-20-65

Experienced loss of some wing and fuselage outer facesheets during 1kth
flight on AV #1. Resulted in beef up of suspected weak panels and asso-

ciated welding. See exhibits 19 and 20.

ITI-59
SDT72=:SH-0003



8¢0C V1S

Lo INIOr DNIM

SAIOA SSOHO

NOILVYNINVLNOD
JLV1d TIANOIN

1N3IW3OVId43H ONd

1 sam (ANYH-1437)
TINVd SWOIAINOH £06

EXHIBIT 18

III-60

SD72-SH-0003



SD72-SH-0003



HIVAIM TINVd TOVTIASNE T ON ATOIHHAA HIV

4

©
Ny <
£
o
m
=
5
=l




1961

0961

Hdy | uvw | 834 | Nwr _omo JAon | 190 |43 | onv | Inr | Nor | A | ¥dv _m<s__ g3d | Nvr

6561

o3a | Aow

134 OISvd
%00t

(10g) »—

{(egov)

ONIM 10X3
734 JISvd

4

o — -

I JOVNNIIW3

S
—_—

39v13snd

— 000t

SD72-5H-0003

— 0002

ITI-63

1— 000€

- 000

000S

1l Sam

ISYITIY ONIMVYA ONIYIINIONI
SIANLINYLS

somd
WNo



1961 - 0961 6961 |
4dv | WVW | 834 | NVr’ | 030 | AON | 100 | 43S | 9nv | INr | NOr | AVW | Hdv | 8w | 834 | Nvr | 03a | AON
SN Bt A B N B AN Sttt A el e A 0
. _ - a— - ~ o \.'\I\l - \
AN
\\ / —
/
/
/
. / - 001
s~~~ ™
\\ ’ 1
’ <
/ B 0
/7 w2
7 o
’ 2)
/ -~ 002 o
/
/
/
/ -
/
/
y 39v13sn4
- — 00€ ru@
H
H
H
-
~ 00V
ﬁ'
— 00
T
134 OIsve ONIM TOX3 ~ 009
’.xoo_ 13 0ISvd
et C e = 059
sOMa
ATHLNOW
Ll sam

ISVITIY ONIMVEA ONTHIINIONT
STANLINYLS



‘ Space Division
North American Rockwell

COST DEFINITION

SUBSYSTEM: AIRFRAME STRUCTURES WBS CODE: 1.1

The cost data displayed at this level of the Work Breakdown Structure is an
accumulation of all level 6 (Major Assembly) items and the recorded costs not
-identifiable to the Major Assemblies. The schedule below provides a summation
of the individual level 6 items and the costs displayed at the subsystem

(Airframe Structures) level only.

1.1 Airframe Structure $ 52,745,247 Page TIII-120
1.1.1 Horizontal 3tabilizer and Flaps 11,295,558  Page III-147
1.1.2 Wing 3tructure 63,935,695 Page III-173
1.1.3 Vertical Stabilizer 13,113,594 Page III-199
1.1.4 Forward Fuselage 13,470,124  Page IIT-21k4
1.1.5 Intermediate Fuselage 120,085,833 Page III-oL2
1.1.6 Aft Fuselage 21,357,837 Page III-266
1.1.7 Honeycomb Panels 51,702,179 Page III-280
1.1.8 Ground Tests 58,330,017 Page III-303
Total $406,036,084 Page III-70

Data displayed at WBS level 6 (1.1.1 through 1.1.8) contains costs identifiable
to the design, development, ground testing, fabrication and assembly of all
components, assemblies and developmental test hardware within the Airframe
Structures Subsystem as defined by the WBS. Excluded from the WBS level 6 data
are:

a. development of subsystem specification requirements
b) subsystem installation and integration design

¢) vendor-coordination
d) other subsystem level data not identified to the Major Assemblies

Items (a) through (d) above are displayed at WBS level 5 (Airfranme Structure)
because they cannot be assigned to a level 6 item. Additional data on the
level 6 items is contained in this section of the report under the appropriate
Major Assembly.

Excluded from the total cost of the Airframe Structure subsystem ($406,035,084)
are the following items:

a) fabrication of subsystem provisions (brackets, wire harnesses, shelves,
supports, etc., (WBS 1.1.2) )

b) subsystem equipment as defined by the WBS under items 1.2 through
1.1

¢) installation of subsystems and equipment (WBS 1.12)

ITI-65
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WBS CODE: 1.1
d) vehicle checkout and preflight operations (WBS 1.12)

e) in-house tooling (WBS 8.0), GSE (WBS 5.0) and 3pecial Test
Equipment (WBS 7.0).

f) joining of the major airframe sections (WBS 3.0)

Production costs contained in this subsystem reflect manufacturing effort
to produce two complete air vehicle structures and a portion of a third
vehicle. The third XB-70 was cancelled in March 1964. At the time of
cancellation in-house fabrication and subassembly effort was 38% complete.
This "physical" percent complete breaks down in the following manner:

Percent Air Vehicle No. 3

Complete Weighting Percent Complete
Sheet Metal 67.5 6.2 L2
Experimental Fabrication 19.3 1.6 .3
Machine Parts 55.7 26.3 14.6
Extrustions 57.2 3.5 2.0
Weldments 32.3 6.4 2.1
Honeycomb Panels 69.3 12.8 13.0
Miscellaneous 50.0 2.1 1.1
Support by Equipment 3.0 Nominal -
Palmdale Assembly 1.8 33.7 .6
Instrumentation 10.0 1.4 1.4

100.0% 38.0%

These figures exclude the subcontracted portions of the structures. 3Sub-
contract summaries for each major assembly should be consulted for a
discussion of their percent complete. Technical description of the three
air vehicles and a percent complete analysis on Air Vehicle No. 3 are
presented in Volume I, page I-305.

All cost data is displayed by Subdivision of Work (SDW) and Elements of Cost
(EOC). 3ection III , Volume I, provides a detailed explanation of these items.

A summary of the subcontractor cost data is presented on page TIII-68. Detail of
the items furnished, contractual arrangements, delivery dates and other

pertinent subcontractor data can be found within the level 6 cost sections.
Subcontractor cost includes engineering, manufacturing, tooling and testing
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WBS CODE: 1.1

effort performed at the supplier's facility. Refer to the Subcontractor
EOC, Volume I, page I-26, for a detail explanation of the supplier cost.

As an aid in defining the Engineerings costs included in this subsystem, a
matrix of the engineeing hours expended by group has been developed. This
matrix is displayed as Exhibit 21, page III-069. It provides a summary

of all engineering groups that supported the structures effort. The hours
cannot be segregated between design, development and testing.

Also provided for purposes of evaluation, explanation and definition of
the Ground Test item (WBS 1.1.8) is a listing of the major in-house test
activities performed on the structural test assemblies. This summary is
located on page III-?200.
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WBS CODE

1.1.1

1.1.2

1.1.3

1.1.5

1.1.7

o\

SUBCONTRACTOR MATRIX

Horizontal Stabilizer and Flaps

Chance Vought $

Wing Assembly

Boeing
Aeronca
Convair
Rohr

LTV
Automation

Vertical Stabilizer

Chance Vought

Intermediate Fuselage

Lockheed
Avco

Honeycomb Panels

LTV

Northrup
Rohr

Aeronca

Gen. Dynamics
Avco
Miscellaneous

Total Structures Subcontracting

III-68

10,140,880

19,722,370
10,373,089
2,586,242
7,897,419
332,97k
292,518

10,522,071

9,491,111
3,104,728

14,681,555
5,142,497
4,048,427
2,180,972
1,129,595

631,172
1,221,827

Space Division
North American Rockwell

$ 10,140,880

41,204,612

10,522,071

12,595,839

29,036,045

$ 103,499, 447
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NJRTH AMER TCAN
SPACE DIVISICHN

RUCKWELL Cope.

DATA PPEPAR:T UNCLR

NASA CONTRACT N

4-SYSTEM 1
5-SUSSYSTEM 01
ATFRAYMY STR

OSYGAN/ERNGINFET R
LABOR AT ¢
ENG' BURLEN

PELTUCT IUN
L.sgR AT %
SHUP SUPPIRT
LABCR AT %
PLANN ING
LA3CR
T5ST/6C
LAGCR AT %
MEG BURDEN

AT

©r

G2 MATERTAL
MFG MATERIT AL
SUBCORTRACT
MPC
HIND
CTHER

TUNNEL
cosT

SUs-TCOTAL

CLN & ADMIN
[JWA

TOTAL CCST

AS9-12100

COST BREAKICWNS
B=70 AIRCPRAFT STUD

UCTHC=S SUBSYST N

b‘ M ,’-\c) SY
C
HOURS
DCLLARS
ING 4277914
L5810 21283559
AT & 4,476 19648487
et
4369
Je 't 1262377
3 el M)
22443
Se 27 18122
AT ¢ A.507 164230
£55673
7234

1151€745

52022623
7722424

52745247

SUBDIVISION OF WORK

COST DETAIL - SEE PAGE III-120

III-70

Y

&-M ASSY
C1
HOURS
DOLLARS
45051
438410

2661 €7

2181
HY 30

0]

1C140087
267552

11118483

112955588

IIT-147

APRIL 1%7:

o—-M ASSY
o7

HEeUES
LCLLARS

138356
4445211
2175493

1.83306%

2485030

63343
214508

133653

434737
5164151

2528930
41lei4ni?
176394%

£3251015%
RB44 30

ITT-173

E—% ASSY
13

HOU S
SOLLERG

234408

1125615
8401 %0

12976674
26967

13113594
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N'IJRTH AMERICAN ROCKWELL CORP.
SPACE DIVISIUN

NATA PREPARIED UNDER

NASA CUNTRACT NAS9-12100

COST BREAKDCWNS

B=7

4-SYSTEM 1
5-SUB SYSTEM 01

ATRFRAMF STRUCTUKES SUBSYSTEM

DESTGN/ENG INEERING
LABCR AT ¢ 4.910
FNGR BURDEN AT & 4.47¢
PRUDUCT TON
LASCR AT ¢ 3.220
SHOP SUPPRKT
LABCE AT %
PLANN ING
LABGR AT &
TEST/CC
LABCR AT ¢
MFG B URDEN

3.008
3.476

3e5H23
AT ¢ 3.907
ENGE MATER 1AL

MG MATERIAL

SUBCONTRACT

P

wiNI) TUNNCL

OTHER CCST

Sue-TCTAL

GEN & ADMIN
IDWA

TOTAL CusST

SUBDIVISION OF WORK
COST DETAIL - SEE PAGE

6-M ASSY
04

HLUPS

DOLLARS

323605
1648163
1477580

877571
27992355

48900
1643171
102349

363950

4163653

23£1336

s it i i

13223736

241388

13470124

III-214

ITI-T1

ATRCRAFT STUDY

6—-M ASSY
05

HUUR S

DOLLARS

961846
5018432
4578952

B56C 804

27040517

496164
1681324
C71121

3387314

41038688

190282°C6
12595839
25154543
13826

117999247

2086586

120085833

ITI-242

APKIL

6-M ASSY
06

HLURS

LOLLARS

57473

2907061
2634534

12677C2

4437149

17676
262326

164636
535862
€£536347

330502
3432472
20967411

397226

21357837

III-266

1972

6-M ASSY
o7

HIIYR <
UCLLARS

270360L4°
1279233

30315343

912634
27474202

517C2175
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MURTH AMERICAN RUCKWELL CORP.
SPACE DIVISILN

DATA PREPARED UNDER

NASA CONTRACT NASe-12150

APRIL 197«

COST RREAKDCWAS
B=7G AIRCRAFT 3TuURY

4=-SYSTEM 1
5-SU3SYSTEM 01

ATRFRAME STRUCTURES SURSYSTEM

6-M ASSY

s TCT AL

HUURS HUURS
DCLLARS DCLLAFS

SESTOGR/ZENGINFELING 1.2¢408 5302541
LABCR AT ¢ 4,610 4776436 4766247
EaGR BURDERN AT & 4,47 435547¢ 36746727

PRGUUCT INN 1190470y
LARCR AT & 3,227 35337731

SHGP SUPPURT 4345663 4386537
LAGCR AT »  3..06 13057533 1313371

PLANN INC 36449 716532
LARPCR AT $  3.4CU 1252601 264273,

TEST/QC 473767 190755
LABCR AT & 2,327 1515732 63717¢7
MFG BURDEN AY & 3yh07 16654662 74073403
FNGE MATEKRIAL 11628123 11693689
MEG MATERI]AL 27227461
SUBCGATRACT 1034994 47
MDC 1249394 Q205547
WINT TUNNTL 2762920 27162920
STHER CUST 762412 12255%8&3
SUB—-TCTAL SESCHL20 374108412
GEN & ADMIN FEE3 24 0595087
IOwA £53273 21332575
TOTAL COST 52120217 400036734

SUBDIVISION OF WORK

COST DETAIL - SEE PAGE III-303

III-72

III-73



NORTH AMERICAN RCCKWELL CCRP.
SPACE DIVISIGN
DATA PREPARED UNDER

NASA

4—-SYSTEM
5—-SUBRSYST

EM

Al RFPYAME S

JoSTON/ENGINEERING

LARCR

FaGh

AT 3

EURDE N

PoCOUCTICA

LASTR AT ¢
SHCP SUPPURT

LAy AT &
PLANNING

LAS0e AT 3
TEST/GC

Lasrw AT %

MG JURDEN

CNGR

MATCTR TAL
MEG MATER

1 AL

SUPTGNTRACT

MPC
Wikt

TUNNEL

CTHER COST

SHL-TCTAL

GEN & ADMIN

IDWA

TUTAL

€CasT

CONTRACT NASS-12130

COST BREAKDCHWNS

8=7C AIRCRAFT STULY
1
Gl
TRUCTUEFES SUBSYSTEM
DESICGN
JEMNGR PELH
HOURS HOURS
CCLLARS DULLAKS
T2334€0) 727172
44911 353623638 309513
AT ¢ 44470 31663434 427814
1190479
el 2333377121
417369
306 126277
58548723
PR av1E 2222529
L24P 1471755
a2y 12122 5335863
AT & 3,507 124230 56934680
65569
c122T7461
24811212 54127504

TIME-PHASED COST
DETAIL - SEE PAGE

« TIT-T3

96132
1087630%

165366041

1422745

156789383

ITI-75

559711

551262

1607647368

37116%3¢
13019255

2124953475

TIT-84

APRIL 1972

TCULING
AND STE
HUURS
CLLLARS

24512375
902644

25413019
447933

25860952

TII-91

TEST

/3%
HUURS

NOLLARS

1520478

40994 7
4255479

43456638

13057635
37446
120201

472752

1516782
16954433

11628130

571356
1251572
2160920

162412

56564354

101272"
3313329

I1T-92



NURTH AMERKICAN RCCKWELL CCRP,

SPACE DIVISICN
CATA PREPARED UNDCP

NASA CONTRKACT NASY9-1217C

4-SYSTEM 1
5=3UBSYSTEM Ol

ATFFRAME STRUCTUVES

UESICNZENGIMEERING
LABCR AT $ 4,651
coGROBURDEN AT &

PrUDUCTION

LASECR AT 3 2,27(
SHUCP  SUpeany

LAotlk AT % Qe LG
PLARNM ING

Lazir AT & Se4ls
TizST/ C

Lav(gr AT % LS
MEG RUNDERN AT

ZNGR MATERIAL
MEG MATERIAL
SURCUNTRACT
MPC

WIND TUNNEL
OTHER COLS5T

SUR-TLTAL

GoN & ADMIN
IDwa

TITAL CuST

CCST BREAKUCHWNS
8=7C AJRCRAFT STULY

SUSASYSTEM

TOTAL
HCURS
DCLLARS

33232521
4CT6932867
4,428 36745727

11804 7CYH
25327731
45845137
1318371
716837
244273
19507€65
6871767
Fen 07 T4CT34073

11653459
2727471
1034383447
85205547
2163320
122455783

37310341 ¢

6593 337
21332515

40607236 JR4

TIME-PHASE COST
DETAIL - SEE PAGE III-105

III-74

APRIL 1672

ONGINAL PAGE 13
OF POOR QUALITY



=1
-2
N
Ne
-1
O=2
=3
(-4
w1
U=2
=3

Y
ey

-1
AL
G—3
=4
0-1
Q-2
Q-3
Q-4
-1
-2
0-3
G—4a
N—1

=3
Q-4
o-1
G-2

NORTH AMERICAN ROCKWELL CORP. APRIL 1972
SPACF DIVISICN
JATA PREPARED UNDEE
NASA CONTLACT NASO-12100
TIME PHASED EXPEND.
B-70 AIRCKAFT STULY
DESIGN/ENGINEERING
4=SYSTEM 1 AIRFRAME STRUCTURES SUBSYSTEM
&-SUBSYSTEM 01
5UB) CF WORK DES TGN/ZENGINEERING
OM=SITE LABGP
MAN— LARAR LABUR LABCR BURDEN  LABOR +

MONTHS HoU? s KATE  DCOLLARS  DLLLARS RURDEN $
5 A 35,5 51256 4.67C 23938S 2332089 472597
53
53 1541.5 25¢01 8 4,628 1193738 1014387 2213125
iy
59 2082.5 355649 4.513 16046592 1222797 2329789
59
59 SET€ S 61102 Le34E 26355039 2191949  4B5055%
59
A 4272.¢ 157537 4.5°2 3487933 2398876 6336809
6
&0 4675.5 T8:126 4,655 3657341 2627851 6587392
61 )
61 5615.C  167G46] 4,327  4AT2T53 3474171 8346924
61
4 40270 1305239 4.843 2635457 3324529 6860986
€1
62 1132, 4¢ 545860 5.326 2903741 2518180 5426921
62
62 Z2821.5 475617 F.41c 25757124 2466 E02 5022526
52
a3 21€1.5 166561 0eT25 2481132 2373725 4789852
£3
€ 266240 16T 34 5,120 2285927 2270510 4560347
53
6% 2315.0 295098 5.6.2 2339752 2485783 4325535
£4
64 1753.5 1P R4 5.875 18196387 1982164 3801851
54 :
55 434.5 70055 54811 417136 462522 939658
25

ITI-75



NORTH AMERICAN RCCKWELL CORP, APRIL 1972
SPACE DIVISION

DATA PREPAREC UNDER

NASA CONTRACT NASY-121.00

TIME PHASED EXPEND.
B-73 AIRCRAFT 3TUlY

DES IGN/ENGINEERING
4-SYSTEM 1 A
S—-SUBSYSTEY Gl IRFRAME STRUCTUFRES SUBSYSTEM

SUBD CF WORK DESIGN/ENGINIERING

GN=SITS LABCR

MAN- LAROR LABER Ladi® DURDEN LABUIR +

MCNTHS HOUSS RATE OCLLARS JULL ARS  sURDEN §

Q-3 65 165.0 2E2Ne £.511 1923240 135260 37858C
Q-4 €5

L—1 566 12.9 2201 be T4 0 15217 14735 29952

TOTAL 419040 120340 3€36 :308 31963434 68323802

IIT-76
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NURTH AMERICAN KCCKWELL CORP, APRIL 1572
SPACE DIVISICN

UATA PREPAP LD UNDER

NASA CUONTRACT NASY-121(7

TIME PHASED EXPEND.
H-7" AIRCHAFT STULY

SHZP SupPCRT
4-SY5 TEM 1
S-SUBSYSTED 01 AIRFRAME STRUCTURES SUBSYSTEM

S5UBd CF wilPK CFRSTICM/TNGINEERING

On=ST1TF LABCGR

 AR— LARL®R LASOR LA3GR  BURCEN  LABOR +
MCATHS HAUE S TATE  DOLLARS  DOLLARS  BURDEN %
5 27.0 4490 3,997 13687 11579 252606
.
;: 25,5 4251 3,112 1525C 13152 25422
%; ETR -454 2,322 —922 -175 ~1117
o 27.5 PPELL 2,947 5547 3 99502 156575
o
i —21.0 —14115% 2.557  =41733 =37959  —727C2
2? 15.5 T0e 2. 344 125 14522 25811
2! 1345 3197 2e 515 0543 12112 21655
.
0 6 1077 £eR45 1004 5416 3480
0 7.5 1227 c. 711 1334 6005 9280
62
0o 3.7 579 2,260 1395 201n 5917
03 7.5 12472 3,216 35672 5108 9130
e 37.5 6252 50355 2106¢ 24598 46004
i 21.5 £255 3,423 13736 22367 40403
;
oa €. 10°4 3,221 34972 5104 8596
o 3,0 511 3,321 1607 2415 4112
65

III-77



MURTH AMERICAN RCCKWELL CORP, APRIL 1972
SPACE DIVISION

DATA PREPARELD UNDER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B=70 AIRCRAFT STUDY

SH2P SUPPCRT
e o1 AIRFRAME STRUCTURES SUBSYSTEM
SUBD OF WURK DESTGN/ENGINEE®ING

ON=SITE LABOR

MAN— LABUR LABCR LABCR BURLCEN LABOR +

MONTHS HUURS RATE DGLLARS DCLLARS RURDEN %

G=-3 65 =25 -25
TOTAL 23€.0 413689 126077 18439 310207

III-T8



NORTH AMERICAN RCCKWELL CORP,.
SPACE DIVISIUN

DATA PREPARED UNDER

NASA CONTRACT NASS-121C0

TIME PHASED EXPEND.
B-70C AIRCRAFT STULY

TEST/2C

4-SYS TFM 1 AIRFRAME STRUCTURES SUBSYSTEM

5-SUBSYSTEM 01
SUBD F WORK DESIGN/ENGINERRING

ON=SITE LABCK

MAN— LABTR LAJCR LABUR
MONTHS HLURS QATE DCLLARS
a—-1 573 35 3,035 258
Q-2 56
=3 5 22 2e50.C 5%
Q-4 =u
w=1 93 -27 2.18% -34
Q-2 59
U—-3 5+ 9.0 1541 PR AT 417506
Q-4 573
J-1 €2 .0 1642 3e 272 2775
Q=2 60
Q-3 62 5.0 1258 3.518 3772
C=-4 & ,
t-1 &1 1.5 214 .44 1074
Q-2 ol
9=-3 4] 125 343286 4% 2
-4 ¢l
-1 &7 1.5 149 4, 372 R7C
a-2 &2
L—3 62 53 3,458 178
O—-4 62
Q-1 63 40 3600 136
-2 €63 '
Q-3 53 73 helTH 3¢5
Q-4 63
-1 6% 12 4o 451 454
QJ-2 &4
C—-3 &4 1% Gel%d? H6
TUTAL 270 52¢8 13122

III-79

SHRLCEN
DOLL ARS

APRIL 1972

LABOR +
PURDEN ¢

258

4756

5775

3722

1094

492

178

136

3G5

454

86

18122
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NOFTH AMERICAN RLCKWELL CORP, APRIL 1972
SPACE DIVISION
DATA PREPAREL UNIFR
NASA CONTRACT NAS9=12100
TIME PHASED EXPENG.
R=7C AIRCRAFT STUDY
4=SYSTEM AIRFRAME STRUCTURES SUBSYSTEM
5-SUB SYSTEWM
SUBD OF WORK DESTICN/ENGIMNEERING
AN~ Lasun LAJuP LALZR BURZEN LABUR + INRERE
MONTHS HOURS RATE  DCLLARS  DCLLARS  “URDEN ¢ WATL
52 332.5 95741 4.543 253334 £4BTRT 499121 1271
573
55 1567.¢ 263261 44603 1212073 1027579 2239602 PR
54
5% 2020.5 LTRSS 40572 160511 1222€02 2523613 740
53
54 2613, 535759 4.293 2770254 2282451 5012639 154
23
6 43nr 5 145364 4.631 3451575 2867907  £313482 3427
60
£ 470540 750450 4eth0 36TI5%2 2642273 6514925 3t
o3
el 5635.0  101300. 4e 321 4883330 3435253 £365673 1548
61
51 4233.¢ 731441 44947 3547011 3129545 6365554 25116
51
62 3207.2 547276 50322 2912915 252427 5437171 -37¢
62
62 2834.5 615245 S¢413  Z5TT301 2440920 5026621 T11%
62
€3 216540 377233 4.T13 2443230 2312248 4799118 625
53
63 2566, € 45355 5.005  231114% 2295533 4676656 154
53
5% 234645 430405 5.%09 2352242 24503150 4366392 531
¢4
64 1759.5 ERC £5 S.fn: 1423205 1997263 2410533 -374
64
65 47745 Tunih L. 126 413332 4€4G137 943770 755
65
6% 16549 26279 6911 19233¢ 186225 374555
65
ONQINAL PACE
III-80 OF POOR QUALITY



MURTH AMERICAN PCCKWELL CORP,
SPACE DIVISINON

DATA PREPAREZC UNLER

NASA CUNTERACT NASG~12120

TIME

4-SYSTEM 1 AIRFRAME STRUCTURES SUBSYSTEM

5-SUBSYSTEM  O1

SUBND CF WORK NESICN/ENCINEERING

MAN— LALOF LABOR

MONTEHS HICURS

6h 13.5 27241 6eTH7

TUT AL 42171.0C 7249071

PHASED EXPEND.
34-72 AIRCRAFT STULY

APRIL 1972

LABOR + ENGR

SUPDEN $ MATL
299572

H£86052231 s5549



NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
B-70 ATRCRAFT STUCY

4-SYSTEM 1

AIRFRAME STRUCTURES SUBSYSTEM
5-SUBSYSTEM Cl1 :

(1 S T T T e T R e e e T Y T T T O A R R B O

DODDLDDDLODLOOLOL OO DL oL OO DDELE D

)z

—~

AR
BN B LN e N LD NG e 0 DO e S L NS et N IR e BN WO A e N N e

s}

SUBD CF WORK DESIGN/ENGINFERING

TCTAL OTHER sus
SuBC MATERIAL MPC COs7T TOTAL
?? 1271 66 495461
%; 6253 342 2246197
;g 206471711 2072241 55347 107255 5063456
;Z 118763C8 11385272 325522 44522C 17668703
22 5316651 532:548 315946 795288 127516064
25 28€E8241 28691707 170232 126742¢ 109211750
2? 227495 226533 6648 1674222 12279556
Zl 1811171 1€34R87 53892 1066812 9825549
2% 322119 32,783 10242 1475956 1246152
Zg 111259 113374 3699 1363895 £507589
2§ 1025689 103168 4416 967578 5874310
:g 65235 £5499 2114 =-2766172 4397355
22 223273 229%4 3134 678C2¢€ 557C5%6
:Z 12332 1206¢€ 3524 672337 4498860
22 95590 18295 5733 44T455 1415257
Z: 178982 557538
&5

TII-82 .

APRIL 1972
TAOTAL
G & A CUusT
4994461
2246191
ST63456
17668703
170271 12921335
208092 11129842
191026 10473582
182587 10£03817%¢
121627 73677179
103229 6616812
‘98219 53972526
713524 447088C
118527 5689033
95726 4534586
37758 1453015
14875 5724132



NORTH AMERICAN ROCKWELL COPRP, APRIL 1672
SPACE DIVISIUN

DATA PREPARED UNDER

NASA CONTRACT NASG-12100

TIME PHASTD EXPENL.
R—=70 AIRCRAFT STUCY

4-SYSTEM 1 AIRFRAME STRUCTURES SUBSYSTEM
5-SUB3SYSTIM 01
SUBD CF WORK DESIGN/ENGINEERING

TOLTAL AQTHEEK SUB TUTAL
SUAC  MATESTAL MPC COsT TCTAL G & A CuST
Q=1 56 12785 42731 1237 44004

TOTAL 24811212 724876731

byl
o
p—
(%)

20 1CRTL3GT 105365541 1422748 126759348

III-83



NCRTH AMERICAN ROCKWELL CORP. APRIL 1572
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

DESIGN/ENGINEERING
4—-SYSTEM 1
5-SURSYSTEM 01 ATRFRAME STRUCTURES SUBSYSTEM

SUBD GF WORK PROCUCTION

CMN=SITE LABOR

MAN- LABCR LABCR L ABOR BURDEN LABOR +
MONTHS HOURS RATE DGLLARS DOLL ARS BURDEN %
d4=3 5% 21.0C 13518 5.414 73185 9721 8291C
Q=4 58
Q-1 53 9¢é.C 1€494 Se 66 90152 14C1718 104230
Q-2 59
Q-3 59 16C.5 28132 5.3¢1 15°82¢ 258438 176688
g-4 59
Q-1 60 61.5 13733 5.589 62271 12761 73032
Q-2 60
0-3 60 1.5 234 4,060 S5¢C -159 191
O—-4 60
Q-1 61 3.0 608 4.342 30C5 34238 50913
Q-2 51
g—-3 61 3.C 523 2927 1521 TiL4 2245
Q-4 61
0-1 62 3.0 613 2.7293 1673 5C15 6£88
Q-2 52
Q=3 62 225 3744 3,557 13316 23001 36317
Q-4 62
Q-1 63 17.5 1877 3.49C 655¢( 11754 18304
Q-2 o3 ’
-3 53 -413,0 -£5421 Se371 -37282% -65432 -442311
-4 53
Q-1 64 3G.0 6730 4,575 33766 401¢e9 70958
R-2 64
Q-3 64 145.5 250327 betn?2 11414¢€ lol160 275306
=4 64
Q-1 €5 78.0 132598 4,432 60263 84556 144819
Q-2 65
Q-2 &5 117.0 19€43 3,853 75687 106170 131857
TOTAL 49,0 72713 309513 427814 7137327

ITI-8L



NIRTH AMFRICAN RCCKWELL CGRP. APRIL 1972
SPACFE DIVISION
DATA PREPARET UNDLT
NASA CONTRACT NASGS-12100
TIME PHASED EXPtNC.
2-70 AIRCRAFT STULY
PROCCUCTIOCN
4=-SYSTEM 1
5-S{UU3SYSTIEM 3 AIRFRAME STRUCTURES SUBSYSTEM
SHRG CF WURK PRCDUCTIUN
Ch=SITE LAAUP
M AN~ LARDR LAEDR LABLIR BURLEN LABIR +
MONTHS HGURS RATE DCLLAKRS pLLL ARS cURDEN $
=1 &) 42,0 77236 4,616 33421 15252 431703
R—=2 6
Q=2 eh T3.5 122473 24925 3260¢€ 23844 41712
U=4 60
Ww—1 &1 325%,. 356179 3a143 1747353 2094 249 3842202
-2 61
=3 51 C255,.5 16749115 34182 5292403 67251 9¥% 12027601
J=4 51
0-1 62 1200 4.5 245247 3.067 62244070 84924135 14777035
9-2 &2
=3 %2 £56645 147245052 3225 L4140 6557120 112985%2¢C
[-4 62 ,
Q-1 a3 £83c.C 15C7 4941 362G 4G 74373 633G 3nT 11814260
Q-2 63
=2 63 973€.5 162357.:4 2196 457315C 7357524 11971054
L=< 63
-1 €4 11595,43 1573760 3¢ BLR 7261038 11715896 1E776934
Q-2 %4
QN-3 64 382G6.5 £21267 3,372 20952374 35813395 5616469
=4 64 ‘
-1 &5 232C.5 4072126 3.581 143491S 2192663 3632582
N=-2 65
g=23 £5 36.C 16228 1Ca 086 163352 2103837 373736
TOTAL 69318, 11304779 354337731 55386200 34293631

IIT-85



NORTH AMERICAN ROCKWELL CORP. APRIL 1972
SPACE DIVISIGH

DATA PREPARED UNDER

NASA CONTPACT NASY-121C0

TIME PHASED EXPENC.
B8-70 AIRCRAFT STUDY

PLANNING
4-SYSTEM 1
S-SURSYSTEM 01
SUBY OF WORK PRODUCTION

AIRFRAME STRUCTURES SUBSYSTEM

ON=SITE LABUR

MAN— LABOR LARUR LABCR sURDEN LABCR +
MONTHS HUi S RATE DCLLARS DCLL ARS BURDEN $
IR B 12.0 1595 2.998 5711 5711
Q=4 54
f—1 5% 55.5 $5¢¢ 2eSBEL 28324 28324
W=72 By
G=3 99 132.,5 2r401 2e 909 69940 6994
D=4 54
WbU=1 A0 2T7Ce0 45337 3.146C 14799C 4373 1484713
=2 6
-3 &7 384.9 4486 36043 196221 196221
=4 60O
=1 61 678.G 115674 3. 017 343772 571787 406559
w—2 ol ,
g-2 31 612.0 1111792 2.508 323000 570158 380015
Q=4 51
Q-1 €2 571.5 S74653 2978 290851 56936 347787
s\;"' 2 {7 3
w3 52 S1é.C 6731 2S7¢ 253204 &£5954 319168
D-4 &2
=1 63 45 3.80¢C 171 2~ 378
0-2 63
=3 63 247.5 41508 B. 966 37215¢C 326€00 698750C
-4 63
LW—=1 64 34,5 62137 3.2086 199185 299G6C9 499094
L-2 64
W=3 &4 91.5 16231 3.340 54211 18657 133168
-4 64
-1 &5 36,10 6751 1. 146 21236 3012 51443
=2 65
J=3 6% 12.C 2033 3.151 6563 9410 15673
TUOT AL 3987.0 6860K3 2322528 978430 3301009

IIT-86



NORTH AMERICAN ROCKWELL CORP. APRIL 1972
SPACE DIVISION
DATA PREPARED UNDER
NASA CONTRACT NASS-121C0
TIME PHASED EXFEND.
B=TJ3 AIRCRAFT STUDY
TEST/GC
4-SYSTEM L AIRFRAME STRUCTURES SUBSYSTEM
5-SUBSYSTEM 0Ol
SUBD CF WORK PRODUCTIGN
CN=SITE LABOR
MAN- LABGR LABDOR Lid0R SURCEN LARGR +
MON THS HURS RATE DCLLARS DULLARS  BURDEN $
Q-3 58 6.C 931 4,508 4566 4569
Q-4 58
0-1 59 6.C 858 4,257 3823 31823
-2 59
0-3 K9 25.5 4471 4,065 27855 20855
U-4 59
Q=1 »2 5140 8725 5e 43 44C60 44060
Q-2 69
0-3 &) 9.0 1591 3,931 6227 6207
0-4 69
0-1 61 232.5 G568 3.123 123563 123963
Q-2 el ,
g-3 61 616.5 11167C 3. 12¢ 343436 348436
Q-4 561
0-1 62 1042.5 177835 3,302 587136 587136
-2 62
0-3 62 1C48.5 176197 3.374 594575 594575
G-4 62
Q-1 63 1117.5 16C758 3.629 6922%8 6592258
R-2 63 -
Q-3 63 1407.0 236277 4,267 1500819¢ 1008196
0-4 63
0-1 64 1638.C 330756 3. 586 1186153 1186153
C-2 64
H-3 €4 74845 131680 3.586 472221 472221
C-4 64
Q-1 65 3106.C 53453 3.906 203804 208804
0-2 65
Q-3 65 42,0 €934 5.135 35607 35607
TOTAL 8559,5 1471755 53368673 5336863

III-87



NURTH AMERICAN RUCKWELL CUGRP.

SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-121CD

4-SYSTEM
5-SUBSYSTEM
SUBD CF WORK PRUDUCTIUN

3 5°¢
4 50
-1 39
2 53
Q-3 5y
Q-4 596
Q-1 o
2 60

H3=4 60
-1 61
Q-2 61
Q-3 &l

52
62
62
A2
53
€3
63
63
b4
Q-2 64
Q=3 54
O-4 64
-1 65
=27 &5
=3 &5

|

[
p— 0 N e N N

’JOD‘?OC‘

MAN-
MONTHS

460,10
4172,0
1c4G61.C
13621.5
12153.5
5563,.0
10678.9
13G3¢.5
4515.0
274€.5

2€ 7.0

B2313.5

LABLR
HOURS

16354

269€1

711359
15Cc39¢
232494¢
17C5774
17CC¢821
134408
2378383

1548315

475941

448cd

141352410

TIME PHASED rXPENC,
B=T74 AIRCFRAFY STULY

LABUR LASLR
RATE  DCLLARS
5.104 33465
4.536 122295
4,314 2641615
3,903 285747
20592 234236
30123 2223632
3,136 59565370
3.621 7164120
3.229 5507495
3.336 5671352
3.726 5581647
3.564  B4TT16S
3.442 27135952
30635 173.222
64265 231206

46306636

ITI-88

AIRFRAME STRUCTURES SUBSYSTEM

BUREEN
NCLL ARS

2721

14C718

258648

2155124

6132927

8554586

67410685

651848

1655042

12055674

321212

23774351

325667

APRIL 1972

LABOR + AFG
RURDEN $ MATL

93190

136277

257483
31426%8 420
257391 1550
4378817  1GC1896
12758297 4392057
15712706 3749452
1224858C 3446176
12525200 43330558
13235689  43412%¢€
20533139  441$37¢
6557164 1236831
4037653 $8561
607176 171772
27227491

57362434 133669130



NORTH AMER ICAN RUCCKWELL CORP.

SPACE ODIVISIUN

UDATA PREPARED UNDER

NASA CONTRACT NASS-1210C

4-SYSTEM
5-SUBSYSTEM

SUED

54
55
53
54
5%
50
59
\L:'_l
&N
AHO
61
61
61
61
62
£2
=4 62
Q-4 62
=1 63
Q-2 63
=3 &3
O—-4 K3
0-1 64
Q=2 64
w—-3 &4
G=4 64
Q-1 €5
Q-2 65
Q=3 &5

i
P b DY e OO

i D D0
U T D I R i

TR DD O D

i
N D WP D

TUTAL

CF WORK

SRS LD

AT4328
bOC0EZ S

34T EC4

3818€612
9623282
12176521
TC685%5
342715¢
3C17C4a47
3173153
17065C

41457

54120504

TIME PHASED EXPENDe.

p-70C

AIRCRAFT STUDY

AIRFRAME STRUCTURES SUBSYSTEM

PRUDUCTION

TATAL
MATERTAL

A76H2L A

o

EnlLEes

242°0%4

1814428

4020712

140154959

155261359

10534741

1762214

7352253

7562223

1427431

14001183

171772

31347395

MPC

GSTA
16366¢€
292415
1C877¢
194C2¢C
64n62GC
682328

497442

36647

5Cqulll

III-89

OTHER
COST

5641
112956¢
1956°C
257832

5714

19836
262372

129717

651202

236150
713291
5771976
39514¢1
22504184
9419€32
27433833
32327393
23280763
20857847
21121683
290423%%
R4T1402
4220633
8G9 595

190764398

APRIL 1S72
C & A TOWRA
11147
42473
15610 YAV
55C41 13353
206156 1052350
561582 2451210
586364 2624505
420438 2E10D05L
392618 2495456
390637 24895567
658490 2536545
209569 1330331
125857 11457
24431 1657
3711696 18719255
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NORTH AMERICAN RCCKWELL CORP.
SPACE DIVISIGN

DATA PREPARED UNCER

NASA CONTRACT NAS9-12100

TIME PHASED EXPENC.
B=7C AIRCRAFT STUDY

4-SYSTEM 1
S-SUBSYSTEM 01 AIRFRAME STRUCTURES SUBSYSTEM

SUBD OF WORK PRODUCTINN

TOTAL
cnsT
58 5641
58
58 20615C
58
55 724438
59
59 6706149
5%
60 4033501
60
&0 2268878
60
61 106738221
81
61 304866185
61
62 35841 362
62
62 26311267
62
63 23743224
63
63 24CC1337
63
64 22238C26
64
64 10C618¢€2
64
65 43471742
65
65 835713

TOTAL 212455349

IT1-90

APRIL 1972



NORTH AMER ICAN RUCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASG-12100

APRIL 1972

TIME PHASED EXPEND.
B-73 AIRCRAFT STUDY

4-SYSTEM 1

AIRFRAME
5-SUBSYSTEM 01 STRUCTURES SUBSYSTEM

SUBDR CF WORK TUOLING AND STE
suR TCTAL
SUBC Mec TGTAL G & A CCST
Q-1 &% 41821% r1ie 4,323 42923
Q-2 59
Q-3 &9 672¢C11 18362 £90373 6973273
Q-4 59
C-1 =u 17SCG3C 186254 189719 4% 42627 1940181
GC—-2 60
Q-3 67 2059067 122171 2181268 82307 22635575
Q-4 50
J-1 61 45546468 133545 46877213 97M1mnt 4777173
Q-2 61
Q-3 €1 1650446 220336 7910782 124442 80352246
g-4 5!
J-1 852 2657879 B4471 2742350 34317 21738607
Q-2 62
Q-3 &2 3427€77 1085827 3536514 416517 3578171
Q-4 62
Q-1 &3 781485 23132 £14667 13413 828080
Q-2 63
-1 63 5C34.2 16175 519577 3203 52713
Q-4 o3
0-1 64 244459 33578 278¢77 5917 2839%4
Q-2 54
-3 64 6T775S 21881 8894 C 1862 90832
Q-4 54
Q-1 &5 176C7 5744 23351 623 23674
TOTAL 2451G31¢ 2541301%S 447323 2536(0G5%2

5026044

ITI-ol1
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NORTH AMERICAN RGCKWELL CORP. APRIL 1972
SPACE DIVISIUN

DATA PRFPARED UNDER

NASA CONTRACT NAS9-12130

TIMt PHASED EXPEND.
E=72 AIRCFPAFT STUPY

DFSIGN/ENGINEFKING
4=~SYSTEM 1
2=SUBSYSTEM = 01 AIRFRAME STRUCTURES SUBSYSTEM
SUED CF WORK TEST/QC

ON=SITF LABGR

MAN— LAC R LABUR LASBLR BUR DM LABOR +
MONTHS HOURS XATE DCLLARS DULL 8RS SURDEN %
53 4.5 354 4,394 425¢ 3 usig 8140
25 31.5% 5212 4,184 21811 20353 42164
Z: 900G 1533¢€ 41584 541¢8 525136 116774
80
50 CERRY 1161¢ 4e 131 4175351 4154 R3Y335
.
Zf 154.7 20641 44451 113547 B4TH3 20334C
2: R51,C 142953 2,908 557621 52954 1087525
;i 1143.0} 165034 3.458 674353 6C9¢31 1283564
6; f11.5 147145 4,359 641474 711260 1352734
2% 878.0 146810 4,C06 6002172 68963 1269176
:; £38.¢ 140691 4e26¢€ 5002272 701616 1501839
2§ 256.5 43847 4,714 206674 274592 481266
Zg 297.0 4€G24 4,563 232791 24nC51 472844
ZZ 197.5 236437 4. 777 162920 209C09 369929
ZZ 3%.5 13740 4. 179 65771 891307 155078
gg 154.5 EENFE l1.524 64233 69575 134208
65

ITI-92.



NURTH AMERP ICAN R2OCKWELL CGRP.
SPACE DIVISINN

UATA PREPARED UNDER

NASA CONTRACT NASG-121C0

APRIL 1972

TIME PHASED EXPENC.
B—-7C AIRCRAFT STULCY

DESIGN/ENCING FRING
4-SYSTEM ]
F-SJBSYSTEM 01
SRS CF WORK TEST/ZaC

AIRFRAME STRUCTURES SUBSYSTEM

ON=-STITE LABGR

MAN~ LABU & LABOK LAAUER RUKEEN LARGR +

MONTHE HU? S RaTr CGLLARS SCOLLARS  HURDEN ¢

=2 55 VG4 D 15657 2.931 45173 541180 379359
=4 &5

(=1 E&F -5.0 -1434 34857 -5T24 -44512 -10€36
o= b5

d=3 0k -1.° —322 2o 3.0 -1127 -1127 -2254

TOTAL FUgéeD 1C25403 4954~ 4355470 £§454825

III-93



NOKTH AMERICAN RGOCKWELL CORP, APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NaS8-121490

TIME PHASED EXPEND,
A-77 AIRCRAFT STUDY

SHOP SUPPURT
4—SYS TEM 1

9=SUBSYSTEM N1 AIRFRAME STRUCTURES SUBSYSTEM
SUBL CF WORK TEST/QC

ON=-SITF LaBgr

MAN— LA3GK LAROR LARIGR BURDEN LABOR +
MONTHS HOURS RATE DCLLARS DOLLARS  BURDEN $
C-1 5O+ 21 2.476 52 73 125
Q=2 53
=3 54 2T€al 45403 30583 1413782 151341 2¢2739
=4 54
-1 59 45%.5 17732 Y Vi 242705 2622821 5049990
=2 54
a2z 5% 1675.5 234S5¢ 2e 562 673573 L0S4547 1365120
Q-4 5%
Q-1 o~ 2139.0 321176 2996 1138144 13623351 2537475
W=~2 6
Q-3 &0 517¢€.C geur1g 2,044 25462841 3227432 58743773
Q-4 60 .
-1 61 3506,% 1451445 2,112 4505352 5541096 15046458
Q-2 €1
Q-3 &1 3764.5 ea2els 2,020 2262214 3185756 522367¢C
Q-4 51
-1 &2 1204.5 222653 2e19% 48371y €£4331¢% 1137334
Q-2 62
Q-3 &2 398,C 150210 3,101 467694 0l4n33 1081721
n—-4 62
N-1 53 436.C 742¢8 2.365 22054% 2851517 53035656
Q-2 63
B—3 €3 317.5 55447 3,227 172473 424 €47 567120
G-4 63
=1 64 327.5 L2449 2e 387 125255 161345 31661¢C
0N—-2 (A4
0=-3 &4 41.°% 1221 Se T3 41794 -253756 -7117C
Q-4 64
0-1 65 -948,0 -171C3 e 347 ~-95G27 -6250 -12183
H—2 &5

ITT-9L



NURTH AMER TCAN
SPACE DIVISION
DATA PREPARED UMDFEK

NASA CONTRACT NASGO-1210C

TIME PHASED EXPENDC.

B- AIKCRAFT STUCY

SHOP SUPPORT

4=SYSTEM 1

5-SUBSYSTEM o1

SU3ND CF wieK TEST/OC
faly

L‘V‘S[TE L'{RO*‘\

AAN—- LASTR

Fdi A4S HiUNS

=3 o -10.5 -1727
=4 A5

d=1 65 —445 -{2C
w—e H

=3 53 -3

ToTaL 2529%6 0 4247 62

ROCCKWELL COKP.

70

L2iow Lagem
P ATE HILLARS
re 370 12157
1.131 -793
4,125 -2
13857657

III-95

C-2_

ATRFRAME STRUCTURES SUBSYSTEM

PUNTEN
JOLL ARS

21£G0

I
[€X]

)

NG

53

16944155

APRIL

LAEIIR +
BURLGEN $

30051742

1972



NURTH AMERICAN POCKWELL COPP.
SPACE DIVISION

DATA PRFEPAREL UNDER

NASA CONTRACT NASS-1210C

TIME PHASFD EXPENC.
E-7. AIRCRAFTY STUDY

PLAKNING
4-SYSTEM 1
5-SUBSYSTEM (1
SUED CF WiORK TEST/AC

AIRFRAME STRUCTURES SUBSYSTEM

ON=STTE LARDE

MAN— LAY LAEOR LABGR BUE O
MUNTHS HeURS WATE DCLCARS UCLL ARS
=1 62 -22 3.317 -272 -141
0-3 €3 16l.1C 26844 32.97°0 104822 2586
e
=1 ¢4 Gl 1481 3.747 5437 3393
A—-2 64
0=-2 54 7.5 laan 3. 738 5417 1410
=% n4
U-1 45 3e0 o4 v 3ad8 212¢ 761
=2 ¢5
=3 &b 1.5 215 3e.801 a5’ 310
@4 65
@-1 €5 15 3¢41 % el 23
TOTAL 131.0 30445 125201 17324

ITI-96

APRIL 1972

LABOR +
RURGFH %

—-4173
1Cs 164

H3346
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VIRTH AMERICAN RCCKWELL CURP. APRIL 1772
SPACE DIVISION

DYATA PREPARED UNDER

N SA CONTRACT NASY-12120

TIME PHASED EXPFEAD.
R=70 alIRCRAFT STUDY

1)

TEST/40

4—-SYSTEM 1 ATRFRAME STRUCTURES SUBSYSTEM
L-GUNSYSTaM 01

SUED OF WORK TEST/OL

UN=SITE LARUR

AN - LABLE LAy ™ LaRrok 10 DEN LABP +
WM THS HlURS WATE peLLars ek AeS BURGEN &
e 5.0 a77 3.475 3RGE 23495
5.0
) ER e 4043 2e 132G 123661 1461
59
99 L PEN 174372 se11# 54004 54064
HY
4 128, A5 A2 4 2o 505 151178 totl7g
5
& 535,10 €y 353 2,149 ¢ 3143558 314359
£ .
£ 1192,.,5% 1€7%47 2,201 €40HY ¢ 545519
al
H 50 1e0 Conel 2.1717 2351171 26+771
a7 T3.5 12531 3o 351 413545 41¢45
-7
&2 42605 To=S 2e93G 21191 21191
62
¢ 5 LIRS O e 26745 S44 ¢ 446
5%
£3 13.°7 3137 3.5%4 1464¢ 17646
5%
£4 10.0 1675 Ce4ol I130 ¢13C
54
5% -1%.9 -324C e 82 -12441 -1lc451
£h
65 iled 1375 34242 138 7795
£
&5 - 445 -a305 Hhe 339 -404%4 -4)4 4
L]

G
q. LA :
III-97 %’P‘f a.
»“v\\"
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NURTH AMERICAN RCCKWELL CGrP.
SPACE DIVISIUN

DATA FREPARFED UNDER

NASA CUNTRACT NAS9-12100

TIM= PHASED £XP:=N[.
B=7 AIRCRAFYT STUDY

TCST/AC
4=SYS TEM 1
S-SURSYSTEm N1 ATRFRAME STRUCTURES SUBSYSTEM

SURPD CF WIRK TEST/LC

ON-SITE L2BLR

Y AN— LAl e LABCR LASLR HBURLDEN
MUNMTHS HitUL S RATE OCLLARS COLL AKS
1 &m 54 3.596 12
2 &
3 &5 -2 o 50 -1
TOGTAL c 43,0 44T 52 151457272

ITI-98

APRIL 1572

LABUR +
CURDEN %

192

_'I

1516762
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NORTH AMFR ICAN ROCKWELL CORP,
SPACE DIVISION

ODATA PREPAREDL UNDER

NASA CONTRACT NASS-12150

TIME PHASED EXPENC.
BR-72 ATRCRAFT STUDY

4-S5YSTEM 1
5-5UBSYSTEM 01
SUJBEH CF WIORK TresT/CC

i ANn— LAROK LASOR LABIDR
MONTHS HOURS RATE DCLLARS
5 4.5 w5 4,972 435 R
93
55 313.5 Rr4a3 3.17% 164504
52
59 5725 STTle 3.248C 3203553
549
By 184C. % 23910 3.0l2 CT~513
51
5 2551." 442144 3071 1357974
6)
4 6612.0 1110555 3e 168 3817967
AT
&1l 1087 ¢C,C 14487 € 34157 SR29234
51 .
¢l 51C¢3.¢0 5253253 3.251 3CB45 ¢
451
852 2256.C 2R4%6% 2.537 1130577
5?2
(%4 1773.0 29559C 3,648 1CR9L0OR
62
€3 1M¢ e 0 120411 2. L16€ 435337
63
£3 733,5 13335¢ 2.9'¢ 522494
€3
64 €24.C 863072 Se 368 300752
64
&4 122.C 2115G o 601 16633
54 :
£5 11C.C 16148 3.527 eT527
€5
/5 $1.0C 15660 4,183 571472
65

III-99

ATRFRAME STRUCTURES SUBSYSTEM

BURCEN
DCLL ARS

3¢n7
171714
314217
113€451
144700%
27373%6
&152327
3867C16
1317273
1315649
559558
667284
43753
03241
64510

76192

APRIL

LABGP +
2URDEN %

5265
338298
£35355%

211206¢
2304953
7276253
11979561
6875475
2447855
24C4757
994955
1139778
7C4505
82274
132037

123334

1272

PR
pATL

A2

75116

344454

392355

126372

Ji

450415
2127244
22411751

357267

580069

97953¢
2409920

112033

751G0

474475

178305



WNORTH AMEFR ICAN FCOOKWAELL CORP,

SPACE DIVISICN
vl pA

DATA

6—SYSTIFEM
H5=SOBSYSTE M

SUED

=1 e
[Y=2 O
Q=3 45
=4 &«
=1 €7
=2 €1
0O-3 £/

TLTAL

I

MAN—-

MOMTHS

2415¢,¢

A D UNLES
NaSA CONTHACT NAS9-121 00

B-7°

TIME PHASEDR EXPENG,
ATRCRAFT STUlY

ATRFRAME STRUCTURES SUBSYSTEM

wWORK TEST/GE

LAGR
H kS

-211%4

-3:2

£EE7..0%7

LARUR LABUR
RATE pCLLAaRsS

?.035 -5754
32,437 -1161

L8794 0.2

III-100

BUR DEN
OOLL ARS

—-n271

~10T4

APRIL 17372

LAl + Paar
AURDEN §% =AaTl
-1153% 34413
-223% 2nG 7

4CL039%4 116231



-1
Q-2
=3
QO—%
0-1
w— 2
-3
G—4
G-1
e—2
-3
0-4
-1
g—2
N=-13
Q-4
-1
Q-2
d-3
a4
\\)‘ 1
QD=2
Q-2
-4
0-1
Q=2
e-3
Q="
-1
Q-2
=3
IRER/Y

NOKTH AMERICAN

SPACE DIVISION

DATA PREPARED
NASA CUNTKACT

4—-SYSTEM

3=-85UBSYSTEM (G
WK TEST/LC

SUBL CF

J

W

6
6N
6"
&1
el
¢l
Al

&2

2
67
£3
63
67
53
04
&4
£+
&1

+

on

o o
Ut

™
Ji

UNDEK
NASG-12170

1

TOTAL

SUsC MATERITAL
372

7311¢C

Aabh4

)

20P35¢

"

1266725
4503415
230534 2147767
25069 22H020

EE-E N AN

5201 )

o

525C

G719536

2406520

112¢22

751<¢

474475

179855

T1ME
D=1

RCCKWELL CCRP.

AIRFRAME STRUCTURES SUBSYSTEM

wiIhC

MPC TUNINEL

; 151321

503 472653
2517 43%36" 1
17134 4c412¢
167014 155532
54247 237323
130734 163578
157033 137576
20345 14321¢€
bGo bl 147665
GEHre 117121
237437 3309 8

11542

27357

ITI-10L

PHASED EXAPUND.
ATRCRAFT STUDY

212723

26564

t4T4

2iBATL

1 34 ‘392

14779

32001

-27077

vEHB

2555

APRIL 172

TOTAL
Sy AV |

154614
462599
505296
5493513
2327066
267631
172411
164157
151630
366347
251713
163377
32001
=27Ca0
6638

2655

S0

TTAL
162912
BT540¢

1178227
283C71H
4474438
B83544
14476¢213%G
9496418
2991lo84
3423021
232271¢C
4031097
4607481
155521
155078

347875

RSN PAZE W
OF PDOR 1AL
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NIRTH AMER ICAM
SPACE DIVISINN
DATA PREPASED UNDL?

NaSA CONTRACT NASS—1210G

A-5Y 5 TEM 1
5=-SuUBSYSTEM 4]

Ti:Tal
~1éo 3447
-2 A5
-3 45 204 .
-4 5o
-1 o7
- 67
-2 7
TaTAL FT306 L1a%5454

RUCKWELL CGRP,

TImE
G-T

Mo

7150

1251572

III-102

PHASED ©XPEAND,
AIRCHAFT 5TULY

4IN0
TUSNCL

Fal

g

117

ATRFRAME STRUCTURES SUBSYSTEM

Te 2412

APRIL 19772

TeTaL

56864634
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NUPTH AMTE ICAN

SPACF DIVISIUM
NATA PKEPARFED UNNER

NASA

4—=SYSTEM
=SB SYSTEM

Coi
Dt

WA LT

- e oy

L O

PR

NN Ut

N

s3

a4
€4
&4
65
ah
o5

CEOWLaK

a5 176

155 24

251354

20123

5212

573¢5

CONTPACT NASS-121430

1

~1 ATRFRAME STRUCTURES SUBSYSTEM
TEST/ZAIC

TuTAL
IDwA CrsY
152913
734 5
12007 [1enarz
(TSN ePBBo2 "0
£ 28 40T 149
2171 E2653%h
1534637 162167520
1722371 11427337

ORIQINAL PACE B

CF POOR

QUALITY

SCCKAELL CaRP,

TIME PHASFD EXPENT.
B=T0 AIRCRAFT STUDBY

3741 74¢
243,392
2451 54¢€
4067504
eTolSC
15649127
7749222

35715¢

ITI-103

APRIL 19372



NIRTH AMERICAN RCCKWELL CCORP,
SPACE DIVISIUN
DATA PREPARP ST UNCOFP

NASA CONTRACT NAS3-121-%

TIME °HASED EXPENLC.
B=70 AIRCRAFT STLULY

4~5YSTEM 1
5-5UBSYSTEM 01
548D CF WURK TEST/QC

ATRFRAME STRUCTURES SUBSYSTEM

THTAL

G & A TOwaA CCs57

=1 6 126> 452573
RN=2 5H6

=3 63 ql2 31346
Q-4 L5
- 1 L‘7
Q=2 67
S—-3 57

TUY AL 1201272¢ 3312220 £0RIL IS

TII-104

APRIL 1972
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NIRTH AMER ICAN ROCKwELL CORP. APRIL 1972
SPACE DIVISIGN
DATA PREPARED UNDER
NASA CONTRACT NAS9-12100
TIME PHASED EXPFNC.
B-70 AIRCRAFT STULY
DS IGN/ENGINFERING
4=-SYSTEM 1
5-SUBSYSTEM A1
ATPFRAME STRUCTURES SUBSYSTFM
UN-SITF LABOR
MAN— LAROP LAPOR LABGR BURDFN  LABOR +

FONTHS HOURS RATE  DCLLARS  DGLLARS RURDEN $
55 310.0 52119 4.676 243645 237092 480737
54
53 1653.¢ 277749 4.658 1293738 1044461 2333199
5%
59 227C.5 387479 4.546 1761312 1289411 3950723
59
59 3702.C £€8161C 4.386  295781C 2259721 5117531
59
60 4538,C 755254 4,611 3666791 299617390  £663181
69
&) 5532,0 623353 4,536 4218112 3456576 1675108
69
61 7061.5  12€5133 4. €605 5550111 4086490  S636601
61
61 4841.5 977910 4.761 4179462 4036533 8215965
61 |
6?2 4C79.5 656223 5.C42 3510627 3192158 6762785
62
62 3691.0 620052 S5.144 3189263 3171419 6360682
62
64 2429.5 414680 6.497 2694356 2595066 5289422
63
63 2546.C 427737 5.026 2149801  2441C79 4550880
61
64 255240 435515 5.812 2531461  2734S61 5266422
64
€4 1S8R, 5 3150061 5,712 1999604 2232631 4232235
64
55 677.5 117381 5.125 601632 617C53 1218685
65

IIT-105



NIRTH AMER ICAN FCURWELL CQOKP,
SPACE DIVISION

DATA PREPAREL UNULR

NMASA CONTRACT NASO-1210n0

11pme

n-pe

PHASED 1:XPE N,
ATRCPART STLLY

DYSTOM/ZE NGINETEING
4=-SYSTH A 1
H5-SHUHBSYSTEM 0]
ALPFRAME STRUCGCTURE S SGILSYSTEM

OH=5TTF LARCR

MAN-— L AR He L AR | ABLH

MmOMTHS Hage s RPATE DLELLARS

I=-3 6YH ER Y L.inly 46 Y06 3131we
O=-4 6>

W=1 6 e i1 179540 IG5
0=-2 bo

U-3 66 -l.% -322 ETSL e N -1127

TOT A Gr3GE L C R0 45 H4CT6H71208 7T

IIT-106

MR CE N
DL Ay

Y4667

RAYE]

-11,7

36740727

APRIL 19177

LAWY 4+
BURLGEN §

HY 1196

17316

=272%4

17916014

ONQINAL PAGE IS
CF POOR QUALITY



NORTH AMER ICAN RCUCKWELL CGRP.
SPACE DIVISION

DATA PREPARELC UNCER

NASA CONTRACT NAS9-12100

APRIL 1972

TIME PHASED EXPENC.
R-70 AIRCRAFT STULY

PRUTUCT TUN
4-SYSTEM 1
5-SU3SYSTEM 01
ATRFRAME STRUCTURES SUBSYSTEM

ON-STITE LABOCR

MAN—- LABOR LABCR LABCR BURCEN LABUR +
MUONTHS HCURS RATE NCLLARS DCLL AKS BURDEN %
Q-1 &0 42,0 7236 4,616 33421 15282 48703
n-2 62
Q=3 &n 73.5 122473 2.525 30G0E 23864 54772
Q-4 60
-1 61 1256,5 556179 3,143 1747953 2094249 38422C2
G-2 €1
Q-3 61 5256.,5 1675113 1,152 52924C? £€735138 12027601
0-4 61
n-1 &2 12CC4.5 2C46847 3,267 628446C 8492635 1477799%
W=2 62
-3 €2 B56€,.,5 1439052 3.225% 4641400 6657120 11283520
V-4 62 _
-1 63 8R35.C 1507941 3,299 4974373 6233837 11814260
Q-2 63
g-3 63 973€.5 1635704 2.156 457313¢C 7297624 11971054
Q-4 63
N-1 64 11595.C 1<7876¢C 3,568 7C61C38 11715896 18776934
Q=2 64
D=3 €4 3526G,.5 €21267 3,373 2095314 3561C95 5676469
0-4 6% ‘
G-1 &5 232C.5 402126 3.581 14399156 2162663 3632582
GC-2 &5
0-3 €5 9€ .7 16228 1C.CRE 163152 2101387 373739
TOTAL 6G31 8.0 118C4705 38337731 55956200 ©4293931
O N2 PAGE L
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NORTH AMERICAN RUOCKWELL CORP, APRIL 1972
SPACFE DIVISICGN '

CATA PREPAREL UNCER

NASA CONTRACT NASS-1210%

TIMF PHASF{ EXPENC,
B-70 ATRCRAFT STLCY

SHOP SUPPORT
4-SYSTEM 1
5-SUBLYSTEM (1
ATRFPAME STRUCTURFS SUBSYSTEM

ON=STTF LARBCP

MAN= LARAR L AB0R LARQOR RURDEN LABUR +
MCNTHS HLURS FATE DOLLARS DCLLARS BURDEN $
5% 27.0 4441 2,094 13735 11652 25361
22 3C01.5 £CH54 3.(H¢ 154608 léﬁé%B 319161
2; 453.0 T1727¢ 3.129 241787 262086 502873
23 1804.5 317%11 2+561 $40C46 1185C49 2125095
Zj 2117.5 367CH4 2.GR17 1096411 1331262 2427713
2% 51495,5 2772805 340473 265618¢C 3242004 5898184
Z? £E258.5 1456042 3.103 4€1490¢ 5553208 106068113
gi 377C.5 £R3IAGQ 3.03C 2071278 3161172 5232450
:é 1312.C 223eS5C 2.19¢ 4920772 654341 1146414
2; GCl.7 151336 3. 102 469563 616C51 1785644
63 443,5 15028 2.59¢9 224511 2962715 514786
Z; 355,C Hane 2.24C 19347¢ 449645 643124
22 248.5% 577158 2.481 143321 213712 357C13
22 4745 8325 4,611 -383C2 -24272 -62574
Zg -96,C 16592 « 255 -423° -3841 -8071
65
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NORTH AMER ICAN RCCKWELL CORP, APRIL 1977
SPACE DIVISICN
DATA PREPARED UNDFER
NASA CUNTRACT NAS9-1210C0
TIME PHASED EXPENC.
B-70 AIRCRAFT STLLY
SHGP SUPPCRT
4-SYSTEM 1
5-SUBSYSTEM Ol
AIRFRAME STRUCTURFS SUBRSYSTEM
OUN=-SITE LABGR
MAN- LARQDR LABRMR LABCR RURDFN LABUR +
MONTHS HOUPRS RATE DCLLARS DCLL ARS BURDEN %
D=3 65 -1C.5 -17¢7 8,978 15157 21671 36328
C—4 £5
-1 65 -4.5 -72C 1.101 ~-7972 - 382 -1175
G=-2 66
W=-3 b5 -8 4,125 -31 53 20
TOTAL 2harl .5 4386037 1218371C 17128339 3C31204S
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NORTH AMER ICAN RCCKwELL CORP, APRIL 1972
SPACE DIVISICN '

DATA PREPAREL UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPENL.,
B-7C AIRCRAFT STUCY

PLANNING
4—SYSTEM 1
5-SUBSYSTEM (1]
ATRFRAME STRUCTURES SUBSYSTEM

OMN=-SITF LABNR

MAN- LARTIR LABCR LARGR BUKDEN  LABGR +
MONTHS HOUP S RATE  DCLLARS  DCLLARS BURDEN $
52 12.¢ 1005 2,508 5711 5711
59
59 55.5 55¢¢ 2.560 28324 28324
59
59 133.5 23401 2.989 6994¢ 69940
59
69 27¢.90 46017 3.16C 14799¢C 483 145473
60
6¢ 1340 4486 3.343 196221 196221
€0
61 678.¢C 115604 3.017 348772 57787 406559
€1
&1 612.9 111992 2.50R 323000 57C15 3186015
61
Y: 571.5 97653 2.978 290851 56536 347787
62
62 516.C R6781 2.575 258204 69964 319168
62
&3 -37 2.73¢C -101 66 -35
€3
€3 406.5 637356 7.004 474732 329186 807918
63
64 372,07 €35%2 3,218 204622 303308 5C793N
€4
&4 100.5 17680 3,373 59628 82367 141995
64
65 42.0 7245 3.201 23362 31¢03 54365
65
65 13.5 2302 3,270 7413 9726 17139
65
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TOTAL

NOFTH AMERICAN RCCKWELL CORP.

SPACE DIVISION
CATA PREPARED UNDER
NASA CONTRACT NASS-12100C

PLAANING
4-SYSTEM 1
5-SUBSYSTEM  O1
ATRFRAME STRUCTURES

TIME PHASED EXPEND.
B-70 AIRCRAFT STUCY

SUBSYSTFM

CN=-SITE LABTIR

MAN— LABUP

MONTHS HOURS

u=1 6¢ 16
4167.C 716532

LARGR LABCR
RATE DCLLARS
3.813 61

244273C

ITI-111

BURCEN
DOLL ARS

23

938864

APRIL 1972

LABUP +
BURCEN ¢

84

3431594



NNRTH AMERICAN PCCKWELL CCRP. APRIL 1972
SPACE DIVISION
DATA PREPARF(C UMDER
NASA CONTRACT NAS9-12100
TIME PHASED EXPEND.
B-70 AIRCRAFT STUCY
TEST/GO
4-SYSTEM 1
5-SUBSYSTFM (1
AIRFRAME STRUCTUNES SUBSYSTEM
CN=-SITE LARCR
MAN- LARGR LARCR LABGR BUF CEN LABCFE +
MONTHS HNUKS RATE DCLLARS DCLL ARS  RKURDEN $
Q-1 58 Q5 3.03% 258 258
N-2 53
Q-3 58 12.0 19:C 44155 3016 8C19
Q-4 58
Q-1 59 312.% 5516 3.157 17425 17425
C-2 59
0-3 53 132.0 23150 3,412 79675 75675
0-4 59
0-1 of 259 ,0 44776 5.378 151013 151013
G=2 60
C-3 € 601.5 1c1nng 3,211 224244 324284
Q-4 63
Q-1 61 1353.% 227626 3257 17457¢ 774576
¢-2 61
0-3 61 1147,5 207355 3.124 €4 169G 647699
-4 51
-1 62 1116.C 190518 3,325 €29651 622651
G-2 62
0-3 62 1551.5 183315 3.360C 615544 615944
C=4 52 ‘
G=1 673 1131.0 152153 3,630 70034C 700840
Q-2 62
-3 63 1425,5 2149497 44256 1015147 1019147
Q-4 63
Q-1 64 1548.5 232533 3.596 1195737 1195737
0-2 k4
-3 64 73C.C 1213434 1,580 459846 456846
(-4 64
N-1 &5 11645 8428 3.895 215896 215899
Q=2 &5

III-112



NORTH AMER TCAN RCCKWELL CORP.
SPACE DIVISION

DATA PREPAREL UNDER

NASA CONTRACT NASG-12100

TIME PHASED EXPEND.
R-70 AIRCPAFT STLCY

TEST/CQC
4-SYSTEM 1
5-SUBSYSTEM 01
AIRFRAME STRUCTURES SUBSYSTEM

ON=-SITE LABCR

MAN= LABUR LABOR LABCR BURCEN

MONTHS HOIU2S PATE DCLLARS DOLL ARS
Q-3 65 36,0 €125 5.153 31563
-4 65
0-1 ¢¢& 54 3.55¢ 192
R=-2 56
Q-3 &6 -2 5N 0 -1
TOTAL 11271.0 16807455 6871767

III-113

APRIL 1972

LABNR +
BURCEN ¢

31563

192

-1

6RT1767
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NORTH AMERICAN 2CCKWELL CORP, APRIL 1972
SPACE DIVISICON
NDATA PREPAKEC UNCEPR
NASA CONTRACT NAS9-1219n
TIMt PHASED EXPENC,
R-70 AIRCRAFT STULY
4-SYSTEM 1
5-SURSYSTEM 91
ALRFRAAE STRUCTURFES SURSYSTEM
MAN- LABOR LABCR LABOR RUR CEN LABCR + FrHGR

YONTHS HIJURS PATE CCLLARS LOLL MRS BURDEN $ MATL
SR 337,0 “5036 4,54¢ 2576472 2482744 506386 1503
53
53 167%.5 122138 4,402 1462C76 1209014 2671090 793¢ 3
58
59 2811.% 479947 4e 27C 20418418 1551497 1600345 411904
59
545 5772.0C 1715472 3,886 3947471 34447170 7392241 211323
59
67 727%5.5 1261140 4,041 5C9%5626 4343517 6439143 1273622
60
69 11786.5 1675989 3,751 T42570¢% 61272804 14148569 451281
60
61 20€1€,0 25¢5787 2,624 12936317 11751734 24728051 212R787
61
el 16€27.C 21556162 3.516 12513B42 172939938 265C373C 2265467
61
A2 1ec813,5 2267208 3.441 11207662 12396070 23603732 356931
&2
62 1476¢6,C 2485413 2,698 91744C4 10505554 15679658 582184
H?
A3 12835, 2191265 2,922 8593676 3725294 183192173 980165
53 '
&3 14469.5 24179133 31,461 84142PG6 1CALTB34 19032123 2410984
63
64 1£6CF.C 2564154 3.3 1112615¢C 1437877 26104036 112614
64
£4 £39¢€,° 11257417 4.C55 457415¢C Sg71821 10447671 74866
&4
€5 3263,5 CE5E56 4,025 2276582 2336878 5113460 4831R7C
65
65 515,5 BETHT 64115 531651 588384 11190¢5 1798°6
68

III-11h



NORTH AMERICAN RCCKWELL COPP. APRIL 1972
SPACE DIVISICN

DATA PREPARED UNCEP

NASA CONTRACT NASH-12197

TIME PHASED EXPENLC.
R-70 AIRCRAFT STLLY

4-SYSTEM 1
5-SUBSYSTEM 01
ATRFRAME STRUCTUYES SUBSYSTEM

MAN- LARDR LABOR LABCGR SURCEN LAROR + ENGR

MOMTHS HCURS RATE DCLLARS DCLLARS  BURDEN 8 MATL

Q-1 65 147 R3.,673 3953 3464 13417 34473
L-2 66

Q-3 66 -1.5 -332 2,407 -1161 -1C74 -2235% 26742
Q-4 66
Q-1 67
-2 67
Q-3 61

~J
-4
~
o
(]
o
N
F

TCTAL 153643.5 1716175225 L1NR20130 212425355 1149364066

ITI-115
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NORTH AMERICAN SCCKWLCLL CCPRP.

SPACE DIVISICN

DATA PREPARED

4—SYSTCM
5-SURBSYSTFM™

654
59
53
54
59
59
59
59
69
60
657
50
61

&l
61
52
a2
&2
62
£
63
63
63
€4
64
&4
64
€5
65
£5
&h

MEG
MATL

40

156053

1GC189S

4392¢€57

3745452

34€6117¢

4333C%R

4341206

441987¢

12368721

Gh&eel

171772

UNCER
NASA CONTRACT NASS-121060

ATRFRAME STRUCTURES

SuyBC

2482567
18543544
15535275

6126157

15147G6¢

15184432

1tel1z722

4211210

2585724

N

344002

250099

bEHE4

TIMt PHASEL EXPENC.
B-7C AIRCRAFT STULY

SUSSYSTEM

TNTAL
MATER [AL MPC
1201 71
76363 4340
2524846 £935¢
18767267 524584
11809297 7926256
7153C47 460435
11753596 511447
25303C92 1110881
16270718 B053RE
14661382 £5661 8
$624473 706537
10337074 783443
7972506 S55€ 704
1561796 55885€
650395 1964272
151577 62723

III-116

W IND)
TUMNEL

152331
472658
443600
44129
155533
2378273
163C€38
137586
143216
1476569
117121

89093

APRIL 1972
CTHER TuTAL
COST ase s
6524 160255
103301 575566
369551 AT3151
770276 1264475
378175  103370R
1347120  1594G42
1709808 1872896
1106353 12437135
1484430 1627646
1602566 17502355
11c217¢ 1219291
-199710 -110612
719909 719906
A46400 646470
454097 454397
181638 181638



NURTH AMERICAN RCCKWELL CORP.
SPACE DIVISICN

DATA PREPARED UNCER

NASA CUNTRACT NAS9-12100

TIM:E PHASED EXPENC.
R=70 AIRCRAFT STUCY

4-SYSTEM 1
5-SUBSYSTEM 01

56
66
66
bE
&7
€T
67

|

|

ODD?DDC
WA N

TCTAL

AIRFRAME STPUCTURES SUBSYSTEM

LA R® TOTAL
MATL SURC  MATERTAL
34473

26242

27227451 1032459447 1424206017

MeC

7150

1612

825541

ITI-117

W IND
TUNNEL

11740

4328

276792)

APRIL 1977
CTHER TCTAL
COST 0/c
12875 24715
4328
12295983 15066973
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NORTH AMERICAN RCCKWELL CORP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-1210N

TIME PHASED E£XPEND.,
B~703 AIRCRAFT STLRY

4-SYSTFM 1
5-SUBSYSTEM 01
ATRFPAME STRUCTURLS SURBSYSTENM

suB TOTAL
TOTAL G & A 11w A cest
58 6€8C15 65801¢
59
58 3320752 3339757
53
59 6957652 231214  7C2090¢
59
59 27541857 1848 27950745
59
60 23074777 3174654 13335  2346276¢
)
60 233d7C4R SCR 4k 4 41128  2392864C
69
61 28866350 184744 2550967 42242101
61
€l S466r642  1CTLTIS 4214571 5595763
&1
62 45307575 7S801C 2924905 49029594
62
62  356747R¢3 628675 2610C6€ 39986648
62
63 29865534 €443B6 2496459 3291037S
63 '
€3 3CC39C26 535261 2489662 33067951
63
64 35752058 801243 2536545 35C3984¢
64
64 13215023 210573 1380891 14506417
64
65 6414374 154383 1197 6599954
65
€5 1715228 48587 1687 1765232
65

11I-118



NORTH AMERICAN RCCKWELL CORP. APRTL 1972
SPACE DIVISION

DATA PREPAREC UNDER

NASA CONTRACT NAS9-12100

TIME PHASED FXPENC,
BE-70 ATRCRAFT STUCY

4-SYSTEM 1
5-SUBSYSTEM Ol
AIRFRAME STRUCTURES SUBSYSTEM

sue TGTAL

TOTAL G & A INwWA CCS1

d-1 66 84755 2552 8171307
Q-2 66

Q-3 66 29541 gn2 30846
Q-4 h6
Q-1 67
Q-2 67
Q-3 67

TOTAL 378108412 65C5CAT 21232575 4060346084

IIT-119



NURTH AMER ICAN
SPACE DIVISIUN
DATA PREPAR={ UNDER

NASA CONTRACUT NASS-12170

LCUKWELL CORP, APRIL 1272

CIAST BREAKICWAS

E-T0 AT2C2AFT STUDY

4—SYSTEM 1
5-SUJASYSTEM 01

S=MAJ ASTY .

ATRFRAME STRUCTURES SUBSYSTEM

DESIGN

JEMAGR PROD TGT AL

HGUPS HoUs HUOURS
JOLLARS DCLLARS DCLLARS

DESIGN/ENGINIERTING 4207914 4207514
LARBLR AT 3 5,.5] 21253.°68 21253159
oGk RUKDE N AT & 4.479 1% £434 907 15848487

SHUP  suPPUeT 3,360 45369
LAcOR  aT & 4,175 12677 125077

TEST/QC HZ24n ho4 &
LABLR AT % 3,457 16122 lel22
MG BURDEN AT & 4.03e 18423y 184235
INGE MATER T AL EH55 51 55566
M2C T334 7334
CTHER COST InaTsas» ¢13%8G3 11816745
5JB=TCTAL 513713713 H4 3367 52022623
GLiN & ADMIN 721407 1217 127024
TATAL CUST 52107137 645110 52745247

TIME-PHASED COST

DETAIL - SEE PAGE IIT-121 IIT-130 IIT-132
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NORTH AMER ICAN RCCKWELL CORP, APRIL 1972
SPACE DIVISION
DATA PREPARED UNUFR
NASA CONTRACT NASS-12100
TIME PHASED EXPEND.
B-7) AIRCRAFT STUQY
DESTGN/ENGINEERING
4-SYSTEM 1
5-SUBSYSTEM N1 ATRFRAME STRUCTURES SUBSYSTEM
6-MAJ ASSY O
SUBD CF WORK CESIGN/ENGINFEKING
GN=3TTF LARCR
MAN- LAROR LASUR LABUK BURCEN  LABUR +

MONTHS HGURS RATE  DCLLARS  DULLARS HBURDEN $
543 295,0 4¢570 4.670 221515 2726537 457652
58
52 1249.0 20CT777 b 828 Y70841 821555 1792399
54
5y 150440 56631 4.516 11539429 822373 2042002
59
59 2602.0 L105CS 4,345 2213673 1829253 4048956
59
60 228¢€.C 4GE24T 4,755 1684300  1624C48 3506348
o8]
%) Z153.7 163246 4.655 1691455 1353422 3044857
60
€l 2829.0 487957 4,327 23306930 1662024 3992714
61
ol 2032.0 25505 443 173457¢ 1677554 3462133
61
&2 1767.C 371894 5.324  160558C 1390911 2996491
62
62 1634.5 274675 S.416  148740€ 1412950  29C0356
52
63 11646.5 169021 £.724 1338285 1245405 2583690
63 |
63 1608.0 270198 5.120 1337412 1371628 2755110
63
64 1291.5 2254539 5.€22 1335422 1386329 2692251
64 :
A 1316.5 231645 5.89% 1365542 1437497 2353039
54
65 258,90 44721 6811 304580 295267 555853
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NORTH AMFRICAN RCOKWELL CORP. APRIL 1977
SPACE DIVISIUN ,
DATA PREPARFL UNDEL
NASA CONTRACT N&SS—121 ¢
TIME PHASZD EXPEND.
B—T0 AIRCRAFT STUCY
CESTUNZENGINEE 2 ING
4-SYSTEM 1
S-SUBSYSTEM (1 AIRFRAME STRUCTURES SUBSYSTEM
5=MAJ ASSY C
SUBD CF WORK DUSIGN/TNGINEERING
UM=SITE LACCR
MAN— LaBuR LABCR LASUR PURCEN LABOR +
MONTHS HOLURS HATFE DULLARS JULLARS JURDEN $
g-2 &5
9-3 65 152, 25554 6e1311 174¢<27 169416 344343
Q-4 65
0-1 &b 13.5 2241 6o 771 15217 14735 20952
TGTAL 244%69,5 A2 T6 14 212537954 18<40457 40101546

III-122



@1
Q-2
Q-3
Q-4
a-1
Q-2
Q-3

e-1
Q-2
Q-3
o4
Q-1
Q-2
Q-3
Q-4
e-1
Q-2
Q-3
o4
Q-1
Q-2
Q-3
a4
Q-1
Q-2
Q-3
—
Q-1

NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
8-70 AIRCRAFT STUDY

SHOP SUPPORT
4~-SYSTEM 1

5-SUBSYSTEM 01 ATRFRAME STRUCTURES SUBSYSTEM

6-MAJ ASSY 0
SUBD OF WORK DESIGN/ENGINEERING

ON-SITE LABOR

MAN- LABOR LABOR LABOR
MONTHS HOURS RATE  DOLLARS

58 27.0 4420 3.097 13687

58

58 25.5 4251 3.112 13230

58

59 -3.0 -456 2.022 -922

59

59 127.5 22555 2.947 66473

59 ,

60 -81.0 -14115 2.957  -41733

60 _ ‘

60 15.5 3266 2.844 9289

60

61 18.5 3197 2.985 9543

61

61 6.0 1077 2,845 3064

61

62 7.5 1237 2.711 3354

62 .

62 3.0 579 3.280 1899

62

63 7.5 1232 3.216 3962

63

63 37.5 6262 3.355 21006

63

64 31.5 5269 3.423 18036

64

64 6.0 1084 3.221 3492

64

65 3.0 511 3.321 1697

III-123

BUR DEN
DOLL ARS

11579
13192
-195
90502
-30969
14522
12112
5416
6026
2018
5168
24998
22367
5104
2415

APRIL 1972

LABOR +
BURDEN $

25266
126422
-1117
156975
-72702
23811
21655
8480
9380
3917
9130
46004
40403
8596

4112



NORTHN AMERICAN RGCKHELL CORP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
B-TQ AIRCRAFT STuDY

- SHOP SUPPORT
4-SYSTEM 1

5-SUBSYSTEM 01 ATRFRAME STRUCTURES SUBSYSTEM
6~MAJ ASSY 0

SUBD OF WORK DESIGN/ENGINEERING

ON-SITE LABOR

MAN- LABOR LABOR LABOR BURDEN LABOR +
MONTHS HOURS RATE DOLLARS DOLLARS BURDEN $

Q-2 65
Q@3 65 =25 - =25
TOTAL 236.0 40369 ‘ 126077 184230 310307

III-124 .



NUORTH AMERTICAN KOCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B=7C AIRCKAFT STULY

TEST/QC
4-SYSTEM 1
5-SUBSYSTEM Ol ATRFRAME STRUCTURES SUBSYSTEM

6-MAJ ASSY 0
SURD CF WORK DESIGN/ENGINEERING

OM=-SITE LABOR

MAN— LABTR LABLR LASCR
MONTHS HIURS RATE DELLARS

G-1 58 35 3.03% 258

Q-2 58

c-3 53 22 2.50C 55

G-4 s¢@

o-1 59 -27 2.18% -56

Q-2 56

Q-3 59 S.0 1541 3.036 4750

G-4 59

Q-1 67 S.C 1646 36502 5775

Q-2 63

Q-3 €0 6eC 1058 3,518 3722

Q-4 67

Q-1 61 1.5 314 3.484 1094

Q-2 61

Q-3 61 125 3.936 492

0-4 61

Q-1 62 1.5 199 4,372 870

Q-2 62

0-3 62 53 3.35¢8 178

Q-4 62

0-1 63 40 3,400 136

Q-2 63

0-32 63 73 4.178 303

G=4 63

Q-1 64 102 44451 454

-2 64

C-3 64 14 6.143 86

TOTAL 27.70 5248 18122

TII-125

BURP CEN
DULLARS

APRIL 1972

LABUR +
cURDEN $

258
55
-59
4756
ST75
3722
1094
492
870
178
136
305
454
86

18122



NORTH AMERICAN ROCKWELL CORP. APRIL 17372
SPACE DIVISION

DATA PREPAREL UNLER

NASA CONTRACT NASS~12100

TIME PHASED EXPEND.
E-70 AIRCRAFT STUDY

4-5YSTEM 1

5=-SUBSYSTEM (1 ATRFRAME STRUCTURES SUBSYSTEM
6-MAJ ASSY o

SUBD CF WORK DFESICN/ENGINEERING

MAN- LA3BCK LA3CGR LaBy BURDEN LABOR + LrnoR
MUNTHS HUOUKRS FATE CCOLLARS JULLARS  QURDBEN $ MATL
53 322.0 54075 4,536 24540C 231116 482576 1271
5
;g 1274.5 214C50 4.596 964126 334750 1818576 52% 3
-
;2 15G1e0 256148 4e 523 1153644 832174 2042826 715370
£
;9 3C3E,5 53490F 4e253 22929072 1916765 4210687 2964
23 2214.C 233781 4,316 1345342 1591 C7) 3433421 3597
6: 21885 36T766¢ 44625 1704406¢ 1367524 2072396 866
2? 28459.0 450368 4. 814 2241327 1674125 4015463 1538
:i 2C038,0 153767 4.827 178313¢ 1682G70 3471105 22716
2; 1776.C 373034 5312 16G9824 1326537 3006741 =336
25 1637.5 215257 5.411 14544833 14149603 29044451 2115
2; 1174.5 2600293 6.7C2 13423213 L25C573 2592956 526
2; 1€45.5 2765473 5 CHE 14C4723 1355696 28G1419 164
22 1323.0 2272810 5. 863 1223912 1409156 2733108 541
22 13272.5 232743 5353 136912¢C 1452¢€91 2861721 -324
2: 261.4 45732 6. 771 3N62872 23T7eR?2 603965 6105
22 153.0 25634 6.811 174927 169391 344318
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NCRTH AMERICAN RCCKWELL CORP. APRIL 1972
SPACFE DIVISICN

DATA PREPAREC UNLCER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B—7C AIRCRAFT STUDY

4-SYSTEM 1

5-SUBSYSTEM 01 ATRFRAME STRUCTURES SUBSYSTEM
6—-MAJ ASSY 0

SUBD OF WORK DESIGN/ENGINEERING

MAN- LABUK LARDR LABUR BURDEN LABOR + ENGR
MONTHS HOURS RATE DGLILARS DGLLARS BURDEN $ MATL
=4 65
-1 66 13.5 2241 6.790 15211 14735 25952
TOTAL 24731.5 42525131 21397258 19032717 40429975 65569
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NORTH AMER ICAN ROCKWELL CGRP,
SPACE DIVISION

DATA PREPARFD UNDER

NASA CONTRACT NASG-1210C

TIME PHASFD EXPFNL.
B=7C AIRCRAFT STunyY

4-SYSTEM 1
5-SUBSYSTEM 01
6=MAJ ASSY 4]
SUBD €F WORK DESIGN/ENGINELRING

ATRFRAME STRUCTURES SUBSYSTEM

LTHFP SUR
MPC C2ST TOTAL G & A
58 59 483516
53
53 342 1825471
58
59 638 107259 2156249
55
59 155 445220 4665637
54
&t 512 704831 4235661 QT2
6n
60 113 1267426 434795 32705
60
61l 130 1674222 5691333 1057452
61
¢l 2CCs4 1Cs6812 4563€37 B4aB806
61
62 -26 1475956 4482335 1523¢
62
62 167 13638495 427C¢£28 71682
62
63 62 67578 3561225 59544
63
63 16 -27G913 2524686 42213
63
64 62 78026 3411777 12596
64
b4 -118 672337 3533616 75188
64
65 2604 447459 1062733 28354
65
65 178983 523301 13962

III-128

TUGTAL
CCST

483910
1825471
2156249
4665630
4246733
4423509
5797095
4648443
4557571
4342310
3620769
2566899
3484373
3608804
1691087

5371263

APRIL 1972



NORTH AMERICAN ROCKWELL CORP. ) APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASS-1210Q0

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

4—SYSTEM 1

5—SURSYSTEM 01 ATRFRAME, STRUCTURES SUBSYSTEM
H65-MAJ ASSY C

SUBD CF WORK DESIGN/ENGINEERING

CTHER sus TCTAL
MPC CO0s1 TOTAL G & A CCST

Q—4 65
-1 66 12735 42731 1287 44024
TOTAL 7334 10375852 51378730 721467 52100137
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NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION ,

DATA PREPARED UNDER

NASA CONTRACT NASS~12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

4—-SYSTEM 1
5-SUBSYSTEM 01

6-MAJ ASSY 0

SUBD CGF WORK PRODUCTION

ATRFRAME STRUCTURES SUBSYSTEM

MAN~ LABOR LABOCR LABUR BURDEN
DOLL ARS

MONTHS HOURS RATE DOLLARS

58
58
58
58
59
59
59
59.
60
60
6C
€0
61
61
61

TPPORRT

P95T
WA = W N LN e o N e

[ o3 » i '»)
]

TOTAL

ITI-130

APRIL 1972

LABOR + OTHER
BURDEN % COST

5641
112960
19C600
269832

5714

15886
26283
12977

643892



NCRTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPENC.
B-70 AIRCRAFT STUQY

4-SYSTEM 1

5-SUBSYSTEM 01 ATRFRAME STRUCTURES SUBSYSTEM
6—MAJ ASSY 0

SUBD CF WORK PRGDUCTION

SuR TUTAL
TUTAL G & A CGST
Q-1 53 5641 5641
Q-2 58
w—3 53 112960 11296C
Q-4 58
e-1 53 150600 1s063C
G-2 59
Q-3 59 26G6£32 269832
Q-4 59
Q-1 60 5714 109 5823
Q-2 60
Q-3 &0 19826 379 20265
Q-4 60
Q-1 61 26283 438 26771
Q-2 €1
a-3 61 12577 241 13218
TOTAL 6438693 1217 645110

IIZ-131
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NORTH AMERICAN
SPACE DIVISION
DATA PREPAREC UNDER

NASA CONTRACT NASG-12190C

ROCKWELL CORP,

TIME PHASED EXPEND.
B=7C AIRCRAFT STULCY

DESIGN/ENGINEERING
4-SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY 0

ON=SITF LABOR

4AN- LARCR LASBOUR LARCR
MONTHS HOURS RATE DCLLAFRS
59 295,0 45570 4.670 231515
53
53 1248,0 206717 4.628 970841
53
59 1594,0 25663 4.516 1159625
59
59 2902.0 2104809 4,345 22113672
59
&0 223¢€.0 396247 4.755 184 30¢C
50
61) 2163.0C 2¢€333¢ 4,655 1691455
6)
61 282S.0 4R 2857 4,821 233963C
61
61 2C32.¢Q 4685705 4,843 1784576
61
6?2 1767.7 3C1598 5324 150558¢C
62
62 1b34.5 cT48735 Se 416 148740¢
62
63 116845 1549021 6. 7124 1338285
53
62 1678.0 272198 5.120 1383412
63
64 1261.5 220439 5e922 1239422
64
&4 1316.5 231645 5. 895 1265542
64
65 258,0 44721 be B11 3045R¢
05

III-132

ATRFRAME STRUCTURES SUBSYSTEM

BURDEN
OULL ARS

225537

321558

83923713
1823233
1622248
1353402
1662024
1677554
1390911
1412950
1245405
1371698
1386829
1487497

295267

APRIL 1972

LABUKR +
BURDEN $

457052
1752399
22420C2
4048956
3506348
3044857
3962714
3462133
2996491
290101356
2583690
2755116
2692251
2853039

599853



NUORTH AMER ICAN ROCKWELL CORP. APRIL 1972
SPACE NDIVISIUN '

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STLDY

NDESITGN/ENGINEERING
4-5SYS TEM 1

5-SURSYSTEM 01 ATIRFRAME STRUCTURES SUBSYSTEM
6-MAJ ASSY 0

ON=-SITE LABOR

MAN- LABDOR LABOR LABOR BUR DEN LABOR +

MUNTHS HNURS KATE DULLARS JOLLARS BURDEN $

0-3 65 153.0 25€¢84 6.811 174621 169416 344343
0-4 65

Q-1 66 12.% 2241 te19C 15217 14135 29952

TOT AL 24468,.5 4707914 21253056 1B8484R7 40101546

III-133
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NORTH AMER ICAN ROCKWELL CORP.
SPACF DLIVISTUN '

OATA PREPARLD UNDFQ

NASA CONTRACT NAS9-12100

TIME PHASED EXPENT.
B=7C AIRCRAFT STUDY

SHOP SuppPORY
4-SYSTFM 1
5=SURBSYSTFM 0
H=MAJ ASSY Q

GN=-STTE LAROR

TAN— LABOK LABCR LARGR
MUNTHS HIR S RATF DOLL AR S
vy 27.C 442C 3.C97 13667
59
b3 255 v 251 3.112 13230
59
59 -3,0 ~45¢ 2.0272 -G22
59
59 127.5 2.75%5 2+947 6454772
59
67 -21.0 -14115 2.5657 —41734
(J \:
G0 17.5 3266 2.844 1284
o)
61 18.% 3197 245985 95473
61
61 5 e 1077 2e.845 3304
61
H? 1.5 1247 2.711 1354
&2
=2 3,0 579 2.2¢C 1369
62
63 7.5 1232 3.216 3962
53
63 37.5 c2nh? 3.355 21006
63
54 31.5 269 3.423 13036
64
64 60 1084 3.221 34972
64
59 1.0 511 3.321 1697
&5

TTIT-134

AIRFRAME STRUCTURES SUBCYSTEM

SURCFN
D0OLL ARS

11579
13192
~-17%
9G 552
-30S%09
14522
12112
5416
(3726
2C1A
5168
24998
223567
5104

2415

APRIL 1972

LAKUP +
HBURDEN %

25266
264727
-1117

156475

-72702
23811
21655

£480
9380
317
9136
46004
41403
8595

4112



NORTH AMERICAN KGCKWELL CORP. APRIL 1972
SPACE DIVISIUN

DATA PREPAREL UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND,
B-70 AIRCRAFT STUTY

SHUP SUPPURT
4-SYSTEM 1
5-SURSYSTEM 71 ATRFRAME STRUCTURES SUBSYSTEM
6-MAJ ASSY e

ON-SITF LABOR

MAN= LABAR LABUGR LABUR BURBEN LABOR +

MONTHS HEUR'S RATE NCLLARS JOLL ARS  BURDEN %

3—-3 65 =25 =25
TOTAL 234560 4G2456 12A0717 184230 310307

ITI-135



NORTH AMERICAN ROCKWELL CORP,
SPACE DIVISION '

DATA PREPARFD UNOFK

NASA CCNTRACY NASY-121090

TIME PHASED EXPEND,
B~70 AIRCRAFT STULY

APRIL 1972

TEST/QC
4-SYSTEM 1
5—-SUBSYSTEM N1y ATRFRAME STRUCTURES SUBSYSTEM

6-MAJ ASSY o

UN=SITE LABQOR

M AN~ LABGR LABOR LABOR
MONTHS HOUR'S RATE  DCLLARS

-1 53 85 3.035 258

Q-2 53

2-3 53 22 2.50C 55

U-4 53

Q-1 59 -27 2.185 -59

Q=2 59

Q-3 53 9.0 1541 3.086 4756

Q-4 53

-1 63 9.0 1649 3.5C2 5775

0=-2 69

Q-3 60 6.0 1058 3,518 31722

0=4 69

Q-1 61 1.5 314 3,484 1094

0-2 61

0-3 61 125 3.936 492

n-4 61

Q-1 62 1.5 199 4,372 87¢C

Q-2 62

Q-3 62 53 3.358 178

Q-4 62

0-1 63 40 3.40C 136

Q-2 €3

0-3 63 73 4.178 305

Q-4 63

-1 64 192 4.451 454

N-2 ¢4

Q-3 64 14 6.143 86

TGT AL 27.¢ 5248 13122

TIII-136

BURDEN LABOR +
DOLL ARS  BURDEN $

258
55
-59
4756
5775
3722
1094
492
870
178
136
305
454
86

18122
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NORTH AMERICAN KOCKWELL CORP.
SPACE DIVISION '

DATA PREPARECLC UNDER

NASA CONTRACT NASG-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

4-SYSTEM 1
5-SUBSYSTEM D)
6—-MAJ ASSY 0

MAN- LABOR LABOGR
MUNTHS HCURS RATE
58 322.0 54075 4,539
53
58 1274.5 214C5¢C 4,558
513
59 15C1.C 256148 4.523
59
593 3738.5 534805 4.283
59
6n 2214.0 383731 4,81¢&
60
6C 2188,5 367660 4.63€
69
61 2849,0 486368 4. 8l4
61
61 2028.0C 369707 44837
61
62 1776.C 303034 5.312
62
62 L&37.5 215267 5.411
62
63 1174.0 200293 6.702
63
63 1645.5 276533 5.C8C
63
64 1223.C 225810 5.863
64
64 1322.5 232743 5.343
64
65 261.0 45232 6.1771
65
65 153.0 25684 6.811
65

LABOR
DCLLARS

245460

984126

115864€

2290902

1848342

170446¢

2341321

1783135

1609804

14894872

1342383

1404722

1323912

136912C

306283

174527

ITT-137

ATRFRAME STRUCTURES SUBSYSTEM

BURCEN
DOLL ARS

237116

8341750

882178

19197495

1591C79

1367924

1674136

16829170

1396937

1414668

1250573

1396¢t96

14069196

1432601

2917682

169391

APRIL 1972

LABOR +
BURDEN %

4825176
1818876
2040826
4210687
3439421
2072390
4015463
3471105
3006741
2904451
2592956
2801419
2733108
23611721

6C3965

344318

ENGR
MATL

1271

£253

753C

23716

-336

2115

629

164



NORTH AMER ICAN RUCKWFLL CORP.
SPACE DIVISICN

DATA PRFEPARED UNDER

NASA CONTRACT NAS9-12109

TIME PHASED EXPEND,
B=T7C AIRCRAFTY STUDY

4=SYS TEM 1
5-SUBSYSTEM 01 AIRFRAME STRUCTURES SUBSYSTEM
5=MAJ ASSY 0O

MAN- LABUR LABOR LABCR DURDEN

AUGMTHS HLURS FATE DOLLARS DOLL ARS

=1 65 13.5 £241 6. 190 15217 14735
TutaL 24731.5 42535351 2139725€ 19032717

ITII-138

APRIL 1572
LABUR + FMOR
RURDEN % MATL
29952
40429675 65506
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NORTH AMERICAN ROCKWELL CORP, APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

4—-SYSTEM 1
5-SUBSYSTEM Ol ATRFRAME STRUCTURES SUBSYSTEM

6—-MAJ ASSY 0

OTHER SuB TOoTAL
MPC COSsT TOTAL G & A CCSY
58 69 5641 486557 489557
23 342 112960 1938431 1938431
23 638 2617855 2346R4S 2346849
gz 159 715052 4935462 4935462
Zg 512 R0C545 4244375 3181 4252556
22 113 1287312 4360681 83084 4443765
:? 130 1700485 5717616 10625¢C 5823866
2} 2C04 1079789 4576614 85047 4661661
2; =26 1475956 4482335 7523¢ 4557571
23 167 1363895 4270628 71682 4342310
2% 62 967578 3561225 59544 36201769
23 16 276913 2524686 42213 2566899
22 52 678026 3411777 72596 3484373
22 -118 6723317 3533616 75188 3608804
Zg 2604 447458 1062733 28354 1091087
22 178983 523301 13962 537263
65

III-139



NORTH AMERICAN POCKwWFLL CORP, APRIL 1972
SPACE DIVISICN

DATA PREPAREC UNDER

NASA CUNTRACT NAS9-1210%

TIME PHASED EXPEN[.
B-7C AIRCRAFT STUDY

4-SYSTEM 1

5-SUBSYSTEM 01 AIRFRAME STRUCTURES SUBSYSTEM
6-MAJ ASSY 0]

OTHER sSuB TOTAL

MPC cnsT TOTAL G & A cost

-1 66 12785 42737 1287 464024
TOTAL 1334 11516745 52022623 122624 52745247

IIT-140



‘ Space Division
North American Rockwell

TECHNICAL DESCRIPTION

SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1
MAJOR ASSEMBLY: HORIZONTAL STABILIZER & FILAPS WBS CODE: 1.1.1

The horizontal stabilizer was attached to the upper forward fuselage at
FS-605 (Being forward of the wing, this control surface was sometimes
identified as a canard.). The left hand and right hand control surfaces
of the horizontal stabilizer were tied together through the fuselage by

a large "sewer pipe" and were controlled by hydraulic actuators as part

of the air vehicle Flight Control Subsystem (WBS 1.6). The horizontal sta-
bilizer construction consisted of leading edges and box sections made

up of multi-beams, corrugated webs, caps, and skins. Materials and fabri-
cation techniques used in this construction were riveted LA1-3M0-1V and
welded 6A1-4V titanium alloys with the leading edges being a full depth
brazed PH15-TMO steel honeycomb mechanically attached to the box sections.
See Exhibit 22, page 142, for construction details.

The span of the horizontal stabilizer was 28.8 ft. with mean aerodynamic
chords of 184.3L4 inches. The airfoil section designation was 34.2-65.8
hex mod, the sweep of the leading edge was 31.7 degrees in the chord plane,
dihedral was zero, and the aspect ratio was 1.997. The root or theoretical
chord at the center line of the air vehicle was 20.79 ft. while the chords
at the construction tips were 8.06 ft. (Note: Chord lengths include the
flaps.) The total travel of the horizontal stabilizer was +6 to -0 degrees
as measured to the air vehicle horizontal reference plane.

The aft sections of the horizontal stabilizer control surfaces were flaps
controlled by hydraulic actuators as part of the Secondary Flight Control
System. The center line of the flap hinge was at the 85.5% chord line

and was full span with a total travel of zero to 20 degrees trailing edge
down. Materials and fabrication techniques used in the construction of
the flaps was the same as for the horizontal, being riveted 4A1-3MO-1V and
welded 6A1-LV titanium alloys with full depth brazed PH15-7MO steel honey-
comb leading edges.

The prime function of the horizontal stabilizer or canard was to reduce
trim drag and thereby increase the air vehicle L/D (1lift over drag) or
performance. This was accomplished by using the canard for trim and man-
euvering control along with the trailing edge elevons. The canard provided
a positive 1lift input for cruise trim which resulted in less elevon de-
flection and less drag. A secondary function for the canard, but of some
importance, was to improve visibility during landing and takeoff. This
was accomplished by using the flaps to further augment the forward lifting
moment which resulted in a downward deflection of the elevons to balance
the aircraft, thereby reducing the angle of attack and improving the visi-
bility for these conditions.

ITI-141
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‘ Space Division
North American Rockwell

COST DEFINITION
SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1

MAJOR ASSEMBLY: HOPIZONTAL STABILIZERS AND FLAPS WBS CODE: 1.1.1

Recorded cost of $11,295,558 includes all identifiable in-house and sub-
contracted effort to design and fabricate the horizontal stabilizers and
flaps. A detail discussion of the verdors involved with this major
airfreme assembly is included on page III-145.

In-house engineering effort includes the design and verdor support
activities, It excludes the design support effort as these can not be
identified at a level lower than WBS level 5 (Airframe Structure). The
Engineering Group Matrix on page III-69 recaps the hours charged by the
engineering design groups associated with this major assembly.

In-house production effort includes all identifiable costs to fabricate
and assemble the structural components included in this WBS item.
Specifically excluded from the production costs are:

a) Mating the horizontal stabilizer to the fuselage (WBS 3,0).

b) Fabrication and installaticn of subsystem provisions
(brackets, supports, frames, etc.) or equipment (WBS 1.12).

c) In-house ground testing activities (WBS 1.1.8),

d) Vehicle checkout and preflight operations (WBS 1.12),

Subcontractor costs for the major assemrbly include sll vendor engineering,
production, tooling and testing costs. These are displayed in the sub-
contractor Element of Cost within the appropriate Subdivisions of Work.
Additional vendor data is contained on page III-145,

IIT-1h4h
SDT2-SH-0003



’ Space Division
North American Rockwell

SUBCONTRACTOR MATRIX

SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1
MAJOR ASSEMBLY: HORIZONTAL STABILIZER AND FLAPS WBS CODE: 1.l.1
j
SUBCONTRACTOR| ENG'R'G PROD TOOLING TEST TOTAL 1
e I
Chance Vought | 2,203,729 | 3,784,068 4,153,083 -- 10,140,880

CHANCE VOUGHT was selected to produce the Horizontal and Vertical Stabilizers
on the original B-TO program on a campetitive bid basis. Five letter con-
tracts were awarded to Chance Vought for the Horizontal and Vertical
Stabilizers combined. However, for purposes of clarity, the cost schedules,
and technical data for both stabilizers are shown separately in this study.

The five contracts with their award end completion dates are as follows:

L991-XH-600115 Feb. 13, 1959 - Dec. 8, 1959
L1J1-Y2-600332 Nov. 14, 1960 ~ June 29, 1962
L1J1-Y2-600333 Nov. 14, 1960 - Dec. 31, 196k
L2-A1-YJ-600401 Jan. 11, 1962 - Oct. 1, 1963
L2-A1-YJ=-600526 , Nov. 14, 1962 - Mar. 9, 196k

The Statement of Work for the five contracts directed the subcontractor to
provide design, tooling, and production effort required to produce the Hori-
zontal and Vertical Stabilizers for Air Vehicles 1, 2, and 3. In eddition,
management, planning services, and tool planning, directed toward the design
and production effort were included in the contracts.

The basic design effort was completed on letter contract 600115 prior to its
termination on December 8, 1959. When the YB-TO program was redirected to
three XB-TO Air Vehicles, contract 600333 was issued for the fabrication of
special tooling and pre-production effort.

ITI-145
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‘ Space Division
North American Rockwell

WBS: 1l.1.1

The Horizontal and Vertical Stabilizers and Flaps were procured for Air
Vehicle 1 on Contract 600332, Air Vehicle 2 on 600401, and Air Vehicle 3 on
600526. Effort on Air Vehicle 3 was 73% completed when the contract was
terminated on March 9, 1964,

Residual inventory and tooling was transferred or disposed of in accordance
with instructions from the Air Force and the proceeds credited to the appro-
priate contract.

III-146
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NORTH AMERICAN ROCKWELL CORP.

SPACE DIVISION
DATA PREPARED UNDER
NASA CONTRACT NASS-121080

4—SYSTEM

1

5-SUB SYSTEM 01
6-MAJ ASSY

HORIZONTAL STABILIZER AND FLAPS

0l

CESIGN/ENGINEERING
LABOR AT ¢ 5.052
ENGR BURDEN AT %
PRODUCTION
LABCR AT $ 3.200
MFG BURDEN AT ¢
SUBCONTRACT
mpC
SUB-TOTAL

GEN & ADMIN

TOTAL COSY

CCST BREAKDOWNS

B-70 AIRCRAFT STULY

4,507

4.127

TIME-PHASED COST

DESIGN

/ENGR
HUOURS

DCLLARS

56051
298310
266160

2263129
9144

28586139

29359

2887998

DETAIL - SEE PAGE TIII-148

III-147

PRCD
HOURS
DOLLARS

2181
5980
9001

3734068
182813

3982862

40537380

ITI-152

APRIL 1972
TCGLING
AND STE TLYAL
HNOURS HUURS
UOLLARS NOLLARS
52051
238317
26016)
2121
£938C
9001
4153083 10140880
124299 397552
4277382 11118883
76398 176675
4353780 11295558
III-155 ITI-156



Q-1
Q-2
Q-3
Q-4
Q-1
Q-2
Q-3
Q-4
Q-1
Q-2
Q-3
Q-4
Q-1
Q-2
Q-3
-4
Q-1
Q-2
Q-3
Q-4
Q-1
Q-2
Q-3
Q-4
Q-1
Q-2
Q-3

Q-1

NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASS-12100

4-SYSTEM

5-SUBSYSTEM
6-MAJ ASSY
SUBD CF WORK DESIGN/ENGINEERING

MAN-
MONTHS
58
58
58 6.0
58
59 12.0
59
59 15.C
59
69 54.0
60
6 39.0
69
61 49.5
61
€l 3C.0
61
62 22.%
62
62 2245
62
63 21.C
63
63 28.5
63
64 27.C
64
64 12.0
64
65 4.5

APRIL 1972
TIME PHASED EXPEND.
B~T70 AIRCRAFT STUDY
DES IGN/ENGINEERING
él HORIZONTAL STABILIZER AND FLAPS
01
OUN—-SITE LABOR
LABUR LABOR LABGR BURDEN LABOR +
HOURS RATE DOLLARS DULL ARS BURDEN $
34 4.676 156 155 314
1009 4.628 467C 3951 8621
2070 4.518 1352 7117 16469
2623 4.334 11369 9405 20774
9351 4.305 40255% 35549 75804
6553 4. 655 30504 24403 54907
8481 4,827 40938 29183 70121
5354 4,843 29925 24377 50306
3845 5.331 206498 17745 38243
3733 5.415 20214 19203 39417
3705 6,725 24916 23182 48098
4907 5.120 25124 24513 50037
4573 5.522 27081 23773 55854
2029 5. 895 11961 13028 24989
716 6.811 4877 4727 9604

III-148



NORTH AMERICAN RCCKWELL CORP. APRIL 1972
SPACE DIVISIGN

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
B-T70 AIRCRAFT STUDY

DES IGN/ENGINEERING
4-SYSTEM 1 |
5-SUBSYSTEM 01 HORIZONTAL STABILIZER AND FLAPS

6=-MAJ ASSY 01
SUBD OF WORK DESIGN/ENGINEERING

ON-SITE LABOR

MAN- LABOR LABOR LABOR BURCEN LABOR +
MONTHS HOURS RATE DOLL ARS DULLARS BURDEN $

Q-2 65
Q-3 65 o8 6. 809 463 449 912
TOTAL 343.5 59051 298310 266160 | 564470

III-149



NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPAREC UNCER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

4-=SYSTEM 1

5~-SUBSYSTEM 01
£-MAJ ASSY 01
SUBD OF WORK DESTIGN/ENGINEERING

M AN~ LABGR LA3CR
MONTHS HCURS RATE
Q-1 58 34 4,676
Q-2 53
Q-2 58 bal 100¢ Lo 623
Q-4 53
G—1 59 12.0 2CT0 4,513
Q-2 53
Q=3 59 15.0 2£23 44334
Q-4 53
Q-1 &n 54.0 9351 44375
Q=2 &6
A-3 69 39,0 6853 4.655
Q-4 60
Q-1 61 4G5 5421 44827
Q-2 641
¢-3 &1 30.7 %354 4, 843
N-4 61
Q-1 62 22.5 39465 547331
Q-2 62
-3 &2 225 2733 5415
Q-4 62
Q-1 63 21.0 3755 6.725
Q-2 63
-3 63 28.5 4607 5.12¢C
0-4 63
Q-1 64 270 45713 5622
Q-2 64
Q-3 64 12.5 2.29 Se 895
Q-4 64
-1 65 4.5 716 6111
Q=2 65
Q-3 65 68 6. 806
ToTaAL 343.5 56051

LAvIR
DCLLARS

15¢

467¢C

40255
37504

41333

22214
24616
25124
27081
11661
4371
463

298310

ITI-150

BUREEN
DOLL ARS

155
3551
7117
9405

35545
24493
29133
24377
17745
19233
231832
24913
28773
13¢28
4127
449

266160

APRIL 1972

HORIZONTAL STABILIZER AND FLAPS

LABUR +
BURDEN $

3621
lo469
20774
75804
54907
10121
50306
38243
39417
48098
50C¢37
55854
24989

9604

912

564470

Suec

5641

1170642

66308

879142

9383

21172

2203729



NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNCER

NASA CONTRACT NAS9-12100

APRIL 1972

TIME PHASED EXPEND
B8-T0 AIRCRAFT 5TuDY

4-SYSTEM 1
5-SUBSYSTEM 01
6—MAJ ASSY 01

HORIZONTAL STABILIZER AND FLAPS

SUBD OF WORK DESIGN/ENGINEERING

sus TOTAL
MpPC TAUTAL G & A CCsSTY
Q-1 538 314 314
¢-2 58 '
Q-3 58 8621 3621
-4 58
Q-1 59 1439 713545 73945
Q-2 59
Q-3 59 31538 1223444 1223444
Q-4 59
Q-1 60 3963 146576 2793 14936S
Q-2 69
Q-3 60 521¢€2 586211 18719¢C 1C05¢C01
Q-4 60
Q-1 61 268 19112 1482 Bl1254
Q-2 61
Q-3 61 620 72598 1349 733947
Q-4 61
g-1 62 38243 642 34885
Q-2 62
Q-3 62 39417 662 40CTS
Q-4 62
Q-1 63 430938 804 438902
Q-2 63
Q-3 63 50037 837 50874
0—-4 63
-1 64 55854 1148 57042
Q-2 64
Q-3 64 2498S 532 25521
Q-4 64
Q-1 65 9604 25¢é 986C
Q-2 65
-3 65 912 24 93¢
TOTAL 90440 2858639 29356 2887998

IIT-151



NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
B~70 AIRCRAFT STUDY

PRUOCUCTION
4—-SYSTEM 1
5-SURSYSTEM 01 HORIZONTAL STABILIZER AND FLAPS

6~MAJ ASSY 01
SUBD CF WORK PRUGDUCTION

ON-SITE LABUR

MAN- LABOR LABUR LABLR BUR DEN

MONTES HOURS RATE DOLLARS DOLL ARS

-1 63 3.0 513 3.172 1627 2184
Q-2 63

Q-3 63 .0 1043 3.0370 3202 3850
Q-4 63

Q-1 64 1.5 20C 3.875 775 1131
-2 64

Q-3 &4 3.0 425 3.238 1376 1836

TOTAL 13.5 2141 £98 7 3001

ITI-152

APRIL 1972

LABOR +
BURDEN s

3811
7052
1906
3212

15981



NURTH AMERICAN ROCKWELL COCRP,

SPACE DIVISION

OATA PREPARED UNOER

NASA CONTRACT NAS9-12100

4-SYSTEM

5-SU3 SYSTEM
6-MAJ ASSY

SUBL CF WORK PRGCUCTIUN

MAN-

MONTHS
W—1 61
-2 61
I-3 61
Q-4 61
2-1 62
w—2 62
-2 &2
=4 62

Q-1 63 3.0
U-2 62
Q-4 63

-1 €£4 1.5
Q-2 64

-3 64 3.0

TOTAL 13.5

LABAR
HUURS

513

1043

4725

2181

LAB2R

TIME PHASED CXPEND.
B-7C AIRCRAFT STULY

LABOR

RATE BCLL ARS

3.172
2.07C
3.875

3.238

ITI-153

1627

3202

775

137¢

6£95C

HORIZONTAL STABILIZER AND FLAPS

DURCEN
DULL aRS

APRIL 1972

LABOR +

SURDEN % SUAC

1245%

w1278

oT8347

10592489

3811 571486

1052 236774

1906 554497
3212

15681 3784064



NORTH AMERICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
B-TC AIRCRAFT STUDY

4—SYSTEM 1

5-SUBSYSTEM a1 HORXZONTAL STABILIZER AND FLAPS

6—-MAJ ASSY 01
SUBD GF WORK PRUDUCTION

Sus
MPC TOTAL G & A
Q-1 60 20C
Q-2 60
Q—-3 60 12860
Q-4 60
Q-1 61 259 10757 11757
Q-2 61
Q-3 61 19275 662733 18344
Q-4 61
Q-1 62 21575 700422 10025
Q-2 €2
Q-3 62 33¢€34 1cer?gs2 42G4
-4 62
Q-1 63 242¢€7 5995¢c4 1346¢C
Q-2 62
Q-3 53 7609 251435 68
Q=4 63
0-1 64 T6154 632557
Q-2 €4
Q-3 64 3212
TOTAL 1823813 3682862 70518

ITI-154

TOTAL
caosT

200
1286C
22514

7193717
110447
109708¢
613024
251503
632557
3212

405378

APRIL 1972



NORTH AMERICAN RCCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS©-12100

TIME PHASED EXPEND.
B=TO AIRCRAFT STUDY

4-SYSTEM 1

5-SUBSYSTEM 01 HORIZONTAL STABILIZER AND FLAPS

6—-MAJ ASSY 0l
SUBD CF WOPK TOUOLING AND STL

sug
SURC MPC TOTAL G 5 4
-1 60 5852
Q-2 60
Q-3 69 43745
Q-4 69
C-1 61 358475 10270 368745 G926
Q-2 61
Q-3 61 21317%¢ E1C76 216723832 1518¢€
-4 51
Q-1 62 5727596 15234 561060 208
N-2 62
0-3 €2 1350126 23344 1C8347¢C 433
Q-4 62
-1 63 11933 5C6 12439
Q-2 63
Q-3 63 27557 899 288%6
TATAL 4153C83 124259 4277382 75298

IIT-155

TOTAL
CLST

& EH2

4749

313665

2211¢138

591278

1683653

12439

25886

4353780

APRIL 1972
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NORTH AMERICAN ROCKWELL CORP,
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

DESIGN/ENGINEERING
4-SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY o1
HORIZONTAL STABILIZER AND FLAPS

ON=-SITE LABOR

MAN- LABOR LABOR LABOR
MONTHS HOURS RATE DOLLARS
58 34 4,676 156
58
58 6.0 10089 4,628 467C
58
59 12.0 2070 4,518 9352
59
59 15.9 2623 4.334 11368
59
60 54,0 9351 4. 305 40255
6C
60 36.0 6553 4.655 3175904
60
61 4G.5 3481 4,827 40938
61
61 30.0 5354 4.843 25929
61
62 22,5 3845 5. 331 20498
62
62 22.5 3733 .415 27214
62
63 21.C 3705 6s 1725 24916
63
63 2845 4907 5.120 25124
63
64 27.0 4573 5.922 27081
684
64 12.6 2029 5.895 11961
64
65 4.5 716 6.811 4877

III-156

BUR DEN
DOLL ARS

155
3951
7117
92405

35549
24403
29183
24377
17745
19203
23182
24913
28773
13¢28

4727

APRIL 1972

LABOR +
BURDEN 3

314
Be21l
16469
20774
75804
54907
70121
50306
38243
39417
48098
50037
55854
24989

9604



NORTH AMERICAN ROCKWFLL COGRP, APRIL 1972
SPACE DIVISION

DATA PREPAREL UNDER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

DESTIGN/ENGINEERING
4-SYSTEM 1
5-SUBSYSTEM Ol
6-MAJ ASSY 01
HORIZONTAL STABILIZER AND FLAPS

ON-SITE LABCR

MAN— LABOR LABOR LABCR BUREEN LABDR +
MONTHS HOURS PATE DULLARS DOLLARS BURDEN %

Q=2 €5
d=-3 65 €8 6. 829 4613 449 912
TAOT AL 343.5 5464351 2983106 266160 564470

ITI-157



NORTH AMERTCAN ROCKWELL CORP,
SPACE DIVISION
DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

4-SYSTEM
5-SUBSYSTEM
6=-MAJ ASSY
HORIZONTAL STABILIZER AND FLAPS

63
€3
63
63
64
t4
64

W N e N~

TOTAL

MA =
MONTHS

PRODUCTIUN
1

71

01

TIME PHASED EXPEND,
B-T7G AIRCRAFT STUDY

ON—SITE LABOR

LABOR
HOURS

513

425

2181

LABOR LABOR
RATE DCLLARS
3.172 1627
3.GC7C 3202
3.875 775
3.238 1376

6981

ITI-158

BURDEN
NGLL ARS

2184
3850
1131
1436

9001

APRIL 1972

LABOR +
BURDEN $

3811
1052
1906
3212

15981



NORTH AMERICAN ROCKWELL CURP,

SPACE DIVISION

DATA PREPARED UNDER

NASA COUMTRACT NAS9-121G0

4-SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY N1

HCRIZONTAL STABILIZER AND FLAPS

W AN-
MONTHS
Nn-1 53
Q=2 5K
Q-3 ©8 6.C
-4 58
Q-1 59 12.0
Q-2 59
=3 53 1%.7
N-4 59
-1 67 S4.,0
0-2 69
Q-3 €9 39.C
Nn—-4 60
Q-1 61 4545
-2 61
J-3 o6l 3Ce 3
G-4 61
w-1 62 22.5
Q-2 62
T3 62 2245
N—-4 62
Q-1 53 24.0
J=-2 63
Q-3 63 14.5
Q-4 63
Q-1 &4 2H.5
-2 &4
=3 64 15.0
C-4 64
-1 65 4,5
Q-2 €5
nN-3 65
TOT AL 357.0

LABOR
HCURS

34

LGNS

6551

34281

5354

2845

3733

58

€1232

LABOR
PATE

4,676

4.628

4.518

4,827

4,643

50331

5.415

6). 293

4,761

5. (336

50425

6,811

6. 806G

TIME PHASED EXPEND.
B-70 AIRCRAFT STuOY

Lagge
DCOLLARS

159G

4567C

9352

1136€

4255

30504

4093 ¢

25926

234S8

23214

26542

2332¢

27856

13337

4977

463

305%29C

III-159

BURBEN
OOLL ARS

155
395]
7117
9405

35549
24403
29183
24377
17745
19203
253566
23763
29974
14864
4727
449

275161

APRIL 1972
LABUR +
HURDEN $ suac
314
3621
16469 569041
20774 1170692
75804 06839
54307 879142
70121 378316
52306 2826186
38243 1251643
39417 2109374
51906 5834165
57089 264771
57760 5544917
28201
9604
912
80451 1Cl14C380C



NORTH AMERICAN RCCKWELL CORP,
SPACE DIVISIDN

DATA PREPAREC UNDER

NASA CONTRACT NAS9-1210n

APRIL 1972

TIME PHASED EXPENC.
B-70 AIRCRAFT STUDY

4-SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY 21
HORIZONTAL STARILIZER AND FLAPS

Sus TOTAL
MPC TOTAL G & A COsT
Q-1 58 314 314
Q-2 58
Q-3 583 8621 8621
Q-4 58
Q-1 59 1429 73049 73945
Q-2 59
Q-3 59 31988 1223444 1223444
Q-4 59
-1 60 3663 14657¢ 4845 156421
Q-2 60
Q=3 60 52162 986211 72398 1C5861C
Q-4 60
Q-1 61 138317 459274 23159 482433
N-2 61
Q-3 £l 80671 2957463 37879 2995342
Q-4 61
Q-1 62 39779 1329665 1CcA75 134054C
Q-2 62
Q-2 62 66578 22157659 5349 2221118
A-4 62
Q-1 63 24773 660101 14264 674365
Q-2 63
Q-3 63 8508 2303602 905 331273
N-4 63
G-1 64 76154 688411 1188 689596
Q=2 64
Q-3 64 28201 532 287313
Q-4 64
Q-1 65 9¢04 256 986C
Q-2 65
Q=3 65 912 24 936
TOTAL 397552 11118883 176675 11295558

III-160



’ Space Division
North American Rockwell

TECHNICAL DESCRIPTION

SUBYSYSTEM: ATIRFRAME STRUCTURE WBS CODE: 1.1
MAJOR ASSEMBLY: WING STRUCTURE WBS CODE: 1.1.2

The wing was a modified delta type consisting of a root section integral
with the upper portion of the lower intermediate fuselage, an intermediate
section (main wing panel) permanently welded to the roct section, and a
folding outer wing panel. The net loads in the wing were carried spanwise
as shears in the intermediate spars and chordwise in ribs, front spar, fold
ribs, root rib, and trailing edge ribs. Sandwich honeycomb cover panels
withstood the biaxial bending loads and shear flows resulting from transfer
of net loads. Wing ribs, brazed honeycomb panels, and full depth honeycomb
wedge sections were constructed of PH15-TMO steel. Individual fittings for
attachments of the elevons and outer folding wing panels were constructed
of AM-355 steel, H-11 steel, or titanium alloy.

The two main wing panels were basically comprised of multispar construction
with brazed steel honeycomb covers. These main wing panel assemblies were
Jjoined to the root section by welding. Three integral fuel tanks were pro-
vided in each main wing panel with resealable doors used in the fuel area
to permit equipment installation access. The wing trailing edge contained
provisions for mounting actuators and associated equipment for the elevons
with doors provided in the lower surface for access to these actuators.

The main wing panel spars were made with corrugated steel webs assembled
into the main wing panel by welding. The wing leading edge was full depth
brazed steel honeycomb made of PH15-TMO steel and were attached to the main
wing panel by mechanical fasteners. See Exhibit 23, page III-163, for
construction details.

Each wing included a folding outer wing panel made up of multispar con-
struction with PH15-7MO brazed steel honeycomb sandwich covers. Wing

folding was accomplished by hydraulically driven power hinges as part of

the Secondary Flight Control Subsystem (WBS 1.6.2). The outer wing panel
spars were made with corrugated PH15-TMO steel webs with these spars assembled
to the cover panels by welding. Each outer wing panel incorporated a trans-
parent tip for housing the navigation lights which were part of the Secondary
Power Subsystem (WBS 1.L).

Bach wing had six elevon segments which performed the function of ailerons

and elevators. The elevons were made of PH15-7TMO steel honeycomb construc-
tion with a full depth brazed steel honeycomb trailing edge and were assembled
by welding. The elevon leading edge structure was of riveted construction
made of LA1-3MO-1V titanium alloy and was mechanically attached to the elevon.
Provisions were incorporated in the folding outer wing panel for hydraulically
centering the two outer elevon sections in a trail position when the outer
wing panels were folded downward.

The wings had a maximum span of 105 ft. with a root chord of 117.8 ft.,
a tip chord of 2.2 ft., and a mean aerodynamic chord of 9k2.33 inches.
The airfoil section designation was 30-T0 hex mod. with a root thickness

III-161
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‘ Space Division
North American Rockwell

WBS 1.1.2

of 2% chord and a tip thickness of 2.5% chord. The incidence of the wing
was zero degrees at the exposed root, decreasing to -3 degrees at the tip
fold line with a constant -3 degrees on out to the tip. The mean camber
of the wing leading edge was 9 min. at BP-0, U4 deg. 24 min. at BP-107, 3
deg. 9 min. at BP-153, 2 deg. 20 min. at BP-257 and zero degrees from BP-367
to the tip. Sweepback of the wing at the aerodynamic 25% chord was 58.8
degrees and the aspect ratio was 1.751. The dihedral of the wing on air
vehicle No. 2 was 5 degrees while air vehicle No. 1 had a dihedral of zero
degrees. (This was a development change which occurred too late to incor-
porate on air vehicle No. 1) The elevons had a chord of 9.67 ft., a span
on each wing of 20.45 ft., and a maximum travel (pitch and roll) of 30
degrees. The outer wing panel folded at BP-385.2 (1.5 deg. toe-in fold
line) and had three positions; zero degrees, 25 degrees, and 65 degrees.

In addition to the obvious requirements of supporting and providing con-
trol moments to the air vehicle, the wing on the B-70 was a unigue design
providing aerodynamic optimization. The 2.5% thick delta planform was
basically optimized for supersonic cruise; however, the takeoff and land-
ing capabilities and characteristics were equal to or better than the super-
sonic fighters of that time. This was accomplished by special application
of wing camber and the use of folding wing tips.

The wing was cambered by twisting the leading edge downward in the portion
in-board of the folding tip hinge line. Since the wing tip position varied
for subsonic and supersonic flight, the camber improved the airflow for
both speed ranges and resulted in an improvement in subsonic handling
characteristics, acceleration drag, and supersonic cruise capability.

The folding wing tips provided increase directional stabllity in the folded
position by increasing effective vertical surface area. This increased
vertical surface area allowed smaller vertical tails to be utilized re-
sulting in an overall reduction in drag. The deflected wing tips (521

sq. ft. each) also reduced the effective wing area near the trailing edge
which shifted the aerodynamic center forward and reduced the longitudinal
static stability margin. This reduction in static stability margin at
supersonic speeds resulted in less trim required thus reducing trim drag.
The effect of folding the wing tips on both directional stability and the

shift in the aerodynamic center is graphically presented by Exhibit ok,
page ITI-164,

The deflected wing tips also enhanced the "Compression Lift" concept dis-
cussed under Intermediate Fuselage (WBS 1.1.5). The gain in compression
1ift due to folded tips was the result of the inlet vedge shock waves
bouncing off the tips causing a delta pressure rise under the wings. This
delta improvement to compression 1lift enabled the air vehicle to cruise

at essentially the same angle of attack despite the reduction to the 1ift
curve slope caused by reduced effective wing area and the change in aspect
ratio, tapes ratio, etc. Exhibit 25, page III-16%, presents the delta

L/D increments realized due to the folding wing tips.
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North American Rockwell
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’ Space Division
North American Rockwell

COST DEFINITION
SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1

MAJOR ASSEMBLY: WING WBS CODE: 1.1.2

Recorded costs of $63,93S,695 include 81l identifiable in-house and sub-
contracted effort to design and fabricate the wing structure as defined
by the Work Breakdown Structure. A detaill discussion of the vendors
involved with this major structural assembly is contained on page III-169G.

The in-house engineering effort includes the design and vendor support
activities only. It excludes the design support effort as these can not
be identified at a level lower than WBS level 5 (Airframe Structure). The
Engineering Group Matrix on page III-69 recaps the hours charged by the
engineering design groups assoriated with this major assembly.

In-house production effort includes all identifiable costs to fabricate
and assemble the structural components included in this WBS item.
Specifically excluded from the production costs are:

a) Mating of the wing to the fuselage (WBS 3.0). Fuel tank
sealing problems in the wing and wing stub area are dis-
cussed as a Technical Driver on page III-35. Costs
associated with fuel tank sealing are contained in
WBS 3.0.

b) Fabrication and installation of subsystem provisions
(brackets, supports, frames, etc.) or equipment (WBS 1.12).

¢) In-house ground testing activities (WBS 1.1.8).

d) Vehicle checkout and preflight operations (WBS 1.12).

Subcontractor costs for this major assembly include all vendor engineering,
production, tooling and testing costs. These are displayed in the sub-
contractor Element of Cost within the appropriate Subdivision of Work.
Additional verndor data is contained on page III-169.
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Space Division
North American Rockwell
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SUBCONTRACTOR MATRIX

SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1
MAJOR ASSEMBLY: WING ASSEMBLY WBS CODE: 1.1.2
SUBCONTRACTOR| ENG'R'G PROD. TOOLING TEST TOTAL 1
Boeing 10: 758)14»28 7:“90}72"7 1;’*73: 195 - 19’ 722)370
eronca 497,015 | 5,399,887 | 4,476,187 -- 10,373,089
Convair 5,392 | 2,488,777 92,073 -- 2,586,242
Rohr - 5,617,663 | 2,222,400 57,356 | 7,897,419
LTV .- 332,97k -- -- 332,974
Automation -- 292,518 - - 292,518
Total 11,260,835 |21,622,566 | 8,263,855 57,356 |41,204,612

BOEING was awarded letter contract L-966-XH-600103 on February 2, 1959, for

the Fixed Wing Structure.

The contract was terminated December 8, 1959 for

the convenience of the Government.

The Statement of Work directed the subcontractor to provide engineering,
management, planning services, tool planning, design and faebrication services
directed toward the design and production of the B-70 Wing. In addition,
effort was to continue with research and development and management develop-
ment necessary for the performance of the foregoing.

The expenditure of effort and progress made was essentially Research and
Developmental at the time of contract termination, with major fabrication of
hardware scheduled later in time. Therefore, the fabrication effort

accounted for a relatively small portion of the overall percentage of com-
pletion. The initial Research and Development phase involved concept studies,
analysis, design, test, planning, and the initiation of tooling and production.
The percentage of completion of the B-TO Wing Program was 31.677% as of
December 8, 1959, the date of termination. Subsequent program and conflgu-
ration changes obsoleted the wing design and tooling produced by this contract
and therefore they were not used on the final B-70 air vehicle,

III-169
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North American Rockwell
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WBS CODE: l.1.2

AFRONCA was selected to produce the Folding Wing Tip Assembly and the Wing
Box. The three letter contracts awarded to Aeronca for this effort, along
with their award and completion dates, are as follows:

LOA1-XZ-600205 Sept. 2, 1960 - May 1, 1962
L1A1-YZ-600324 Nov. 1k, 1960 - April 8, 1964
L3A1-YJ-600519 Nov. 27, 1962 - Mar. 6, 196k

The Statement of Work for the three contracts directed the subcontractor to
provide design, tooling, and production of the B-TO Wing Tip Leading Edge,
Wing Tip Aft Box Assembly, and the Wing Box Assembly for Air Vehicles 1, 2,
and 3. The subcontractor was required to plan, design, and fabricate all
master tooling, detail tooling, and assembly tooling as required to perform
the work called for in the purchase order. However, some masters were fur-
nished by NR and were included in the scope of work. In addition, the
tooling fabricated by the subcontractor was coordinated with master tooling
furnished by NR to satisfy interchangeability, replaceability, and mating
requirements.

Purchase Order 600205 covered the fabrication of the left and right hand Wing
Tip Leading Edges, left and right hand Wing Tip Aft Box Assemblies, and the
left and right hand Wing Box Assemblies for Air Vehicle 1. A second set of
left and right hand Wing Tip Leading Edges were scrapped in December 1962.

Purchase Order 600324 covered the same wing assemblies for Air Vehicle 2,
together with the additional tooling required over that furnished for Air
Vehicle 1. In addition, nine left hand and nine right hand Root Rib
Assemblies were included in this purchase order.

Purchase Order 600519 covered fabrication of the Wing Tip Leading Edges,
Wing Tip Aft Box Assemblies, Wing Box Assemblies, and the loose Root Rib
Assemblies for the B-TO Air Vehicle 3. 1In addition, SST Instrumentation for
prime contract AF33(657)-10232, amounting to $10,564.00 was included.

The above assemblies were furnished for Air Vehicle 3 on Purchase Order

600519. This effort was 84% completed on March 6, 1964, the date the contract
was terminated.

CONVAIR was selected to produce three Inboard Wing Boxes joined, the Forward
Portion of the Folding Wing Tip, Sine Waves, and Sine Wave Spars. Three
letter contracts were awarded to Convair for this effort, L1A1-YZ-600328,
L1A1-XZ~600331, L1Al1-YZ-600415. Purchase Order 600331, which covered the
tooling and fabrication of the Inboard Wing Boxes joined, was awarded
December 7, 1960 and terminated March 31, 1961; 31.5% of the effort was com-
pleted at the time of termination.

The Sine Waves and Sine Wave Spars were completed on schedule.
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WBS CODE: 1.1.2

ROHR was selected to produce the Elevons, Leading Edges and four Bulkheads
for the B-T0 program.

Two major purchase orders were issued for this effort:
LOA1-XZ-60020T7 February 12, 1960 - February L, 1963
L1Al-YZ-600322 November 14, 1960 - January 22, 196k

The Statement of Work for the two contracts required the subcontractor to
provide technical and manufacturing services and facllities; design and
fabricate tooling, detailed and machine parts, and accomplish such other
work as may be required to fabricate and deliver a set of Elevons, Leading
Edges, and four Bulkheads for Air Vehicles 1 and 2.

The schedule shipping dates for Air Vehicle 1 began on August 2L, 1961,
with partial deliveries intermittently scheduled until final delivery vas
made on February 4, 1963.

The schedules shipping dates for Air Vehicle 2 began on November 16, 1962,
with partial deliveries intermittently scheduled until final delivery was
made on January 22, 196k,

All items of residual inventovry were disposed of and all tooling accountable
to this order that was determined to be obsolete was scrapped and the
resulting credits applied to the appropriate contract.

LTV - The fabrication of the B-T0 Leading Edges was originally awarded to
Rohr Corporation but due to brazing and other problems it became necessary
to move fabrication of some units to LTV, Material and tooling also was
transferred from Rohr to LTV,

Two Purchase Orders were issued for this effort:
L2A1-YZ-600412 April 10, 1962 - October 1, 1962
L3A1-YJ-600501 October 18, 1962 - April 1, 1963

The Statement of Work for the two contracts required LTV to fabricate two
Leading Rdge Assemblies for Air Vehicle 1, and Air Vehicle 2. Each Leading
Edge is approximately 25 square feet.

On December 20, 1962, the scope of work on Purchase Order 600501 was in-
creased to include the fabrication of two additional Wing Leading Edges,
which up to that time were held by N.A.A. Engineering for redesign to
accommodate the Wing Dihedral change. The additional units totaled 16
square feet each and utilized the welded - skin method of fabrication rather
than the chemmilled method employed on Air Vehicle 1.
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WBS CODE: 1.1.2

Delivery of the Leading Edge Assemblies for Air Vehicle 1 were scheduled
for delivery in May 1962. Scrappage of one assembly extended the period
of performance to October 1962, Delivery of the four units for Air Vehicle
2 were scheduled for February and April 1963.

The residual inventory was disposed of as scrap and the remainder was
transferred for use on other B-T70 purchase orders at LTV,

AUTOMATION was selected to produce a minor Wing Rib Assembly, Wing Spars,
and Edge Members.
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NURTH AMERICAIN PCCKWELL CORP. APRIL 1977
SPACE DIVISICN
DATA PREPARTD UNCER
NASA CONTRACT NAS9-121¢D
CCST BREAKDCWNS
B-7T0 AIRCRAFT STUDY
4—-SYSTEM 1
5-SUBSYSTEM (1
5H—MAJ ASSY o2
MING STRUCTURE
DESION TOOLING 1257
JENGP PRN AND STE /0
HOURS HCURS HCURS BUURS
POLLARS DGLLARS CCLLARS LOLLAES
CESIGN/ENSINTERING 22119 £727
LABOP AT 3 4.901 43805349 20612
Ftilzx BURDEN AT & 4.243 37525 39643
PLONUCTION 1533355
LaB(R AT $ 2.7221 348900
PLANNING 63342
LABCR AT ¢ T.336 214503
TrST/7€C 1336%%
LASER AT & 2,627 454737
MEG B URDEN AT % 4.C46 51910161
MEC MATEFTAL 25218739
SUBCUNTRACT 11260235 21627565 02613568 57350
142C 334625 1077938 2997uéb 1678
SUB-TCTAL 15762246 34666171 A5535£1 59034
GEN & ADMIN 226126 5150137 142442 1075
TOTAL COST 19688375 351212C2 37062303 £0109
TIME-PHASED COST
' DETAIL - SEE PAGE III-175 III-179 III-185 III-186
III-173 (NIOINAL PAGE IS
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NOEKTH AMEP ICAN RCCKWELL CCRP. APRIL 1972
SPACE DIVISION

DATA PREPARELC UNDER

NASA CONTRACT NAS9-1219r

CCST BREAKDCWAS
B=77 AIRCRAFT STUCY

4-SYSTEM 1

5-SUBSYSTEM 01

6—MAJ ASSY 02
WING STRUCTURE

TCTAL

HUURS
DCLLARS

GESTGMENGINEFRING 888850
LABOR AT $& 4.961 4409211
FMGR RURDEN AT § 4,243 3775423

PROGUCTION 1583365
LASBCGR AT $ 2 ,22) 3483313

PLANNING 63343
LA3GR AT % 2,386 2145CH

TEST/CGC 133658
LABCR AT $& 13,627 484737
MFG 3 URDEN AT $  4.046 51801¢1
MEG MATERIAL 2528339
SUBCCNTRACT 41204512
MPC 1763354
SUB-TOTAL €30S51715
GEN & ADMIN 884639
TOTAL COST 63935665

TIME-PHASED COST
DETAIL - SEE PAGE I1II-187
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NURTH AMERICAN RCOCKWELL CCRP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTKACT NASS-121450

TIME PHASED EXPERD.
BE-70 AIRCRAFT STULDY

DESIGN/ENGINEEPING

4-SYSTEM 1
5-5UBSYSTEM Ol WING STRUCTURE

6-MAJ ASSY G2
SHBD CF WORK DESIGN/ENGINEERING

Or-SITE LARCR

M AN- LABGK LARCR LABUF BUNIEN LABUK +
MUNTHS HOUR S CATE  DOLLAZS  OOLLAYS  RUPCEN ¢
53 2.5 377 4e671 1761 1715 3476
;Z 58.5 5945 baii® 45225 EREPE 86370
g: 102,70 15471 44514 53452 £25034 140955
=
aé 5740 10042 4.7265 43432 36036 70864
2? 6leb 124273 bobr 4€1205 258234 859539
22 ©25.5 155370 4,655 723241 578594 1301345
2? 1il€ee” 16C 438 4,227 915244 655297 1574541
Zi £23.5 149222 4o 8473 122652 679408  1402959C
2; 564,0 G625C 5,331 9158472 444655 955297
5
ZZ 368740 65021 54415 350005 3344603 686557
22 238.5 40660 6e725 273435 254410 527849
22 72.C 120473 belzC 616770 61152 122822
Zi 117.¢ 19927 5¢922 RGN 125341 243387
ZZ 48,5 U2 5.395 431665 54097 1C3762
o4
65 7.5 1353 ta 011 1875 3602 17477
III-175



NiJRTH AMERICAN RCCKWELL CORP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNGER

NASA CONTKACY NASY~12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

DESTCN/ENGINEERING
4—-SYSTEM 1

S-SUBSYSTEM 01 WING STRUCTURE
6-MAJ ASSY 02

SUBD CF WORK DESIGN/ENGINEERING

UN=SITE LAROR

MAN- LABCR LABOR LAaBR BURCEN LABOR +
MONTHS HGURS RATE DOLLAKS O0LL ARS  JURDEN §

=2 65
=3 &5 l.5 250 6.812 1723 1649 3352
TCTAL $128.0 €3211¢9 43735536 3736250 31167139
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NORTH AMERICAN RCCKWELL COKRP.

SPACE DIVISION

NATA PREPARED UNDER

NASA COMTRALT NASG-1210G

4-5YSTEM
H~SUBSYSTEM
6=MAJ ASSY

SUBD

1 54
W—2 53
T 55
4
1 &5
2 o<
-3 85O
4 9y
1 A%
()

o0J

63

|

£
|
LN e P N PN W DD e
Y
_‘,\

P,

O il
[ | |

<
1

C
3
1=
=

MAN—
MUNTHS

2.5

LABOR
HOURS

3r?

BS54

19471

10042

104273

190424

149222

9&35¢(C

65021

4U66C

12C45

13621

TIME

PHASED EXPEND.
B=T70 AIRCRAFT STUDY

WING STRUCTURE

CF wORK DESTCN/TNGINEERING

LABUR
RATE

4.6171

4o 502¢

4518

4. 365

404?23

hedh5

4bon2t

III-177

Laanw
COLLARS

1751

83452

4 5832

4612085

T2 5241

< 1 264

&1aT L
112304

4%9£45

i DEN
DCLL AR S

1715
38545
63503
363036

3938 2%
578593
655297
8 T940Y
444655
334468
254410
61152
125341
54 .97
N
1643

3736250

APRIL 1972
LABOR +
BURCEN & Sui-C
3476
84970
145955 1672006
TS 366 5312.1¢0
855539 1652258
1361345 235417
1574541 31228
140320390 1571457
955297 31242¢
636557 104733
52734¢ 91oKT
122822 465349
243349 1824C
103762 96. 71
17477 23590
3352
8116789 1126235



NURTH AMERICAN RUCKWELL CCRP.
SPACE DIVISIGN

DATA FREPAPEL UNCER

NASA CONTRACT NASS-12100

TIME PHASED EXPEND.
B-T3 AIRCRAFT STUuDY

4-SYSTEM 1

5-SUBSYSTEM 01 WING STRUCTURE

6-MAJ ASSY 02
SUBU CF WORK DESIGN/ENGINEERING

suB
MPC TUTAL G & A
-1 52 5475
-2 53
-3 5% 54970
Q-4 53
n-1 53 44360  1F6300]
9-2 53
-3 53 145258  £33734¢
a=4 56
-1 65 1709234  28716%) 53762
-2 6"
=3 A0 136€7 1551229 29556
Q-4 59
-1 61 896 1HCETL2 29858
0-2 61
Q-3 51 45023 2C1€570 5604
0-4 61
-1 62 5625 1280852 21496
G-2 62
Q-3 62 31326 124646 133338
-4 62
-1 63 3892 623429 13424
Q-2 63
Q-3 &3 1489 1706&C 2853
0~4 63
Q-1 &4 2540 264475 5627
Q-2 64
Q-3 64 3134 116503 2475
Q-4 64
-1 65 770 20607 550
0-2 65
Q-3 &5 1352 RS
TCTAL 3184625 19762246 z2¢126

III-178

TOTAL
CLST

T4l

G-

34S7C
13€ 4521
5537346
28754513
1583725
IR ERy
3C74664
13232148
BUTS84
6333%2
173512

2711102

APRIL 1972



NORTH AMERICAN RUCKWELL CGCRP,.
SPACE DIVISION

DATA PREPARED UNDEK

NASA CUONTRACT NASY-12170

TIME PHASEED LXAFENC,.
3-7C AIRCRAFT S1URY

DESIGN/ENGINEERING
4=SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY c2
SUBD CF WORX PRUDULCTIGN

WING STRUCTURE

ON=-SITE LABCR

APRIL 1572

MAN— LARDR LAUGCR LAR:E AURK CEN LA IR+
MCONTHS HUUERS QATH UELLARS DOLL ARS AYRVUEN $
5.3 7.5 12457 Ye4l4 QHNE SIVE" 1710
58
59 Cel 15134 5,465 <334 130y 0S 3
59
59 15.C 2616 e 301 147?258 245 16431
59
60 6ot 1013 5¢ 536 EYCTRE 1137 o193
&)
50 22 L4 5 36 -71 18
6u
a1 517 4, 341 222 IHA 570
61
61 49 ?.G59 14¢ 56 211
61
&2 =7 211G 1-€ 4467 622
62
62 1.5 34¢ 1.555 1237 2139 EEYAS
62
c3 leb 174 I R T LTG 1092 1671
&3
ISR —-33,0 -S4 58 He 304G -346949 -6£529 —-41225
63
G4 2,0 6l4 445TC AT G EELE 6476
o4
&4 12.5 2384 bGolth 2 17514 149451 25528
b4
65 Te5 172464 Qe 432 36025 7555 172436
a5
6h 1C. ¢ 1227 3,.E26 Ta14 SRTH 1¢- 6592
~TAL 3€.0 NEN} 23612 33643 c331¢S
II1-179 GNAINAL PAGE 1S
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NURTH AMER ICAN KGCKWELL CORP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNCER

NASA CONTRACT NAS9-12100

TIME PHASED =XPEND.
B=T7T0 AIRCRAFT STUDY

PRODUCT ION
4~SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY G2

WING STRUCTURE

SUBD COF WORK PRUDUCTION

ON-SITE LABCR

MAN- LABQOR LABOR LABQR BURCEN LABUR +
MONTHS HOURS RATE DUGLLARS DOLL ARS BURDEN %
Q-1 60 3.0 532 4,738 2809 1431 4236
Q=2 6
Q-3 60 T.5 1147 2,412 2166 2237 5003
U-4 60
-1 61 306.0 52114 3.143 16378¢ 196234 360020
-2 61
0=3 61 865.5 157048 301562 454981 6294672 1124953
Q-4 61
-1 62 1114.5 190266 1.067 585532 783835 1372367
Q-2 62
0-3 &2 78C.9 12109¢§ 3.228 423123 607809 1030932
Q-4 62
Q-1 63 801.C 145515 3.302 451106 6Z20EH2 1071668
=2 63
Q-3 63 §7C.0 146123 2.785 406951 653686 1065637
0~4 63
A-1 64 1018,.5 172878 3.5R¢ 673543 1039341 16672324
Q-2 64
Q-3 64 318.0 EEN17 3. 360 18921¢ 324443 513753
Q-4 64
Q-1 %5 213.0 36995 3.571 132124 211385 3338ng
N-2 55
Q-3 65 S.0 1492 10,C2¢6 14962 19527 34430
TOTAL 6306, 0 17833265 244°:405C 5090462 8579492
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NUORTH AMERICAN RUGCKWELL CCRb. APRIL 1577
SPACE DIVISIUN

DATA PREPAVRLL UNCER

NASA CONTRACT NASS-12180

TIMF PHASED uXPEND.
8=-7T0C AIRCRAFT STULY

PLANMNING

4=SYSTEM 1
5-SUBSYSTEM 01 WING STRUCTURE

o—t4AJ ASSY 02
SuUBLy UF wWORW PRGLUCTIUN

Un=05ITE LALZUR

M B N=— b AR {AY LR L. FURDEN LARLE +
MONTAS nge s CAT T DOLLAK S NLLLARS WRLEN <
> 15 177 BTN s3] 551
5
5 L T3a Za ¥ 22l 7030
54
R 12 217¢ De iy 304 V57 4
=
a2 255 4289 3e Yl TaInd Ht 13522¢
I
e TFe i 507 de 043 1249 152409
31\)
41 652,00 15751 2.017 32474 REDE 30737
£
A1 57.0 14251 RAR Al ) MR SRR HaALZ 3.23¢
o1
G2 525 G431 Ceult 2T eb 527F 12341
62
62 Lhgd 37 2. 570 TET o587 268
57
63
03
£3 2l.0 36217 Q.3 3413 72955 3267
A
9% 3740 H5aC 3720 L7ual 2TE6G b 74 C
£4
4 Call 1509 Qe 20 C LN 7374 12414
s
(a9 2.0 5727 3ala? 1774 21,7 4741
&5
T l.% 132 3.l é 11 1 305 15976
Tl AL 367.5 €743 £14508% BRI St 3T4237
TII-181



NORTH AMERICAN RUCKWELL CORP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12109

TIME PHASED EXPEND.
B-7G AIRCRAFT 3TupY

TEST/QC
4-SYSTEM 1
5-SUBSYSTEM )1 WING STRUCTURE

6~MAJ ASSY c2
SUSD CF WORK PRODUCTION

ON-S1ITE LABCR

MAN- LABUR LABOR LABUGR BURDEN LABUOR +
MONTHS HOURS RATF ODCLLARS OOLLARS BURDEN $
Q-3 54 £5 4,90¢ 417 417
Q-4 53
Q-1 59 ”] 44,256 345 345
Q-2 59
Q-3 59 2.0 407 4,663 14G¢ 1898
=4 56
Q-1 60 4.5 172 5« (L4 4k03 31863
Q-2 A0
0—-3 o) 1.5 143 36502 553 558
Q-4 69
Q-1 61 21l.0 3601 3.133 11283 11283
Q-2 61
-2 61 5545 13162 3,120 31106 31706
Q-4 61
Q-1 62 4.5 1€183 3.302 53431 53431
-2 62
Q-3 &2 36.0 16034 3,375 541067 54107
Q=4 62
Q-1 63 1C2.0 17359 3.62¢ 67999 62995
Q-2 63
Q-3 £3 127.5 21468 4,268 931636 91636
Q-4 £3
Q-1 €% 175.5 29825 3.59C 107Co 2 107062
Q-2 o4
Q-3 &4 6Te5 11853 3.58¢ 42974 42374
Q=4 54
0—-1 65 2Ee5 4384 3.9C¢€ 13001 13001
Q-2 A»
Q-3 65 4.5 09l 5eciS 3451 3461
TOTAL 78145 133658 4847317 484737
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NURTIH AMERICAN KCCKWELL CORP.

SPACE DIVISION

NATA PREPARED UNPER

NASA CONTRACT NASS-12

4-SYSTEM
5-SUBSYSTEWN
6=MAJ ASSY
Sk OF whRK

MAN~
MONTHS
W=7 84 Gel
N-4 594
—1 57 1%2.5
=2 5S¢
G—=2 59 3C.7
-4 59
w—1 53 26,¢
ST
D=3 5% 45,0
J—4 b
-1 €1 49C.0
(=2 61
0=-3 41 ST92.7
D=4 %41
-1 52 12561.5
Q-2 &2
Q-3 n2 g2L,%
Q=4 42
G—1 53 SC4e=
G—2 62
-2 &> 576a3
(L
-1 o4 1230.0
-2 &4
-3 f4 408,
Q=% 64
-1 &t 252.0
=2 6
2—3 €5 250
TUTAL T491e%

PRRLDUCT TUN

LARLR
HGURS

151

N

17759

215587

L5550

184148

16479

2092717

11393

43747

4203

1287153

[a¥e}
- 4

TIME PHASFD EXPEAD.
B=7T0 AIRCRAFT STULY

WING STRUCTURE

LALYIR
RATE

De 1',15

4en3E

4,314

Zet T3

Ze j0G

IIT-183

Lasos
DCLLAKS

1154

11359

21602

20078

9 HOLE

Es4lol?

$U24445

421545417

JURDEN
CALLAPS

904

635 34"

754597

61581>

n’l 624

ARET

APRIL

LA IR +
SURDEN %

3698

12€¢&3

24t

23713

2382¢

4GIobu

11922726

1458761

1116101

113632134

1175315

18214CH

5947326

377739

56513

G4 36761

1972

RLR?

MATE

41

1424

91275

1927

@

343075

3206

279408

335453

385988

1125349

| VA Rl

€1371C
25288539
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NORTH AMERICAN RCCKWELL CCRP.

APRIL 1972
SPACE DIVISION
DATA PREPARED UNDER
NASA CONTRACT NASS-121C0
TIME PHASED EXPEND,
B-70 AIRCRAFT STUDY
4-SYSTEM 1
5-SUBSYSTEM 01 WING STRUCTURE
6—MAJ ASSY c2
SUBD CF WORK PRODUCTION
TOTAL SUB TOTAL
SUBC MATERIAL MPC TOTAL G & A cosY
-3 53 35653 5658
Q-4 53
G-1 59 37633¢ 376336 2978 2949982 395982
Q-2 53
@—-3 5% S882864 5882864 160749 606544 € 6065445
Q—4 5y
Q-1 67 17Ca413 1754171 101111 1834000 349473 1858943
U=-2 89
0—-3 60 247477 2485301 1437C 211549 5450 293079
-4 5A
o-1 61 2163250 c2S49¢€58 649722 21343417 50812 2785159
w2 61
Q-3 61 402688R1 44283086 149264 5771278 107229 5877507
-4 61
-1 52 2307222 2650267 1C34¢ 4209407 70655 4280062
-2 62
Q-3 62 1962580 231216¢ 5464 3512731 59062 3577793
Q-4 62
Q-1 43 1585857 16¢52C2 104723 3206356 53610 3259969
-2 43
Q-3 43 505844 1191257 ©3874 2434456 4G705 2475161
Q-4 63
Q-1 &4 321266 713254 8H55R3 2617247 556320 2672937
Q-2 64
Q-3 64 167644 27%6%S6 95471 S56389¢ 20 €37 990533
Q-4 64
Q-1 65 41 ¢35 54445 17430 4472554 11810 454454
6—-2 65
Q-3 45 9137¢C 16332 165251 444 169485
TOT AL 216225c6 2415145 1077355 34666171 515037 135181208

IIT-184



NURTH AMERICAN RUCKWELL CORP,
SPACE DIVISICN

DATA PREPAREL UNDEW

NASA CONTRACT NASH=-12100

TIME PHASEC FXPuiD.
B~TQ AIZCRAFT STLULUY

4-SYSTEM 1

5-SUBSYSTEM Z1 WING STRUCTURE
6-Mad ASSY 0?2

SUEBD CF WGRK TCOoLING AND STE

SUB
SunC MPC TCTAL & £ A
G-1 9% 41815 cluas 62923
=2 5
@—3 59 5841706 12962 5G7L2R
w—4a &9
O-1 oo 257352 15221 271%073 D121
W2 62
WB—=3 30 c53c7 Hea0 171ee 7 1925
=4 67
o=1 61 175221 50202 157242 33454
r—-2 61
=3 ¢ 2303501 oG 23L6CL 0 4504
-4 &l
=1 62 111443 3427 1145604 19201
C-2 62
=23 &2 CGR274 ALECR 1025872 L7249
=4 62
=1 &2 6CTH71 25793 G327 1.:8%¢C
w=-2 onR
J-3 62 307136 RN ES 3LT7026 DA
=4 63
L-1 64 122804 1672 1307258 2t
C-2 =4
C=2 £% 63c¢cEl 207732 ni4hiG 1727
=% 0%
=1 o5 15¢37 91322 27.73¢% w32
TOTAL B2€6£3855 2RET0A RRGEGH4] 1424452

ORXENAL PAoE I

“

OF P2OR QLIALITY III-185

1186274
134725

443650

3227800

147 €

25031

21232

3736 C03

APRIL

172



-1
-2
Q-3
-4
-1
Q-2
D=3
-4
W-1
=2
-3

NURTH AMER ICAN RUCKWELL COPRP.

SPACE DIVISION
OATA PREPARED UMNUER
NASS-121C0

NASA CON

4-SYSTEM
5-5UBSYS
6-MAJ AS
SusDb CF

o9
€6y
60
60
61
61
61
61
62
62
52

TOTAL

TRACT

TEM
Sy
WORK

suse

22839

25C645

6527

TEST/QC

MPC

538

7123

N7

165

1678

TIME PHASED EXPFND,
B-7C AIPCRAFT STUDY

WING STRUCTURE

Sus
TGTAL

211217
25187
6734
5386

59054

III-186

G

1075

TATAL
CCsST

393

479

21240

25877

6734

5366

60 1US

APRIL 1972



NORTH AMER ICAN ROCKWELL CCRP.
SPACE DIVISION

DATA PREPARFEL UNDER

NASA CONTRACT NAS9-121C0

TIMF PHASED EXPENL.
B-70 AIFCRAFTY STUDY

DESIGN/ENGINEERING
4-SYSTEM 1
5-SUBSYSTEM (1
6-MAJ ASSY 02
WING STRULCTURE

uhN=SITE LaBOR

MAN— LADIDP LA3UR LABOR RURDCEN
MCNTHS HOWJRS RATE DCLLARS NOLL ARS
53 2.5 377 4,671 171 L715
53
53 6h.C 11222 4,716 521831 39849
53
54 117.C 20005 4.591 91133¢ 64412
59
59 T72.C 1265¢ 4,571 57847 384472
54
(X0 E0 TS 175276 4,424 455811 3949521
60
B G25,5 155372 4,655 723336 STuh27
6
61 1116.°C 147495 44827 91952¢ 585 HES
61
el 323.5 14%271 4.842 122821 673474
61
62 EA545 YL atd 5.379 513767 445122
€2
6?2 33845 EH536C S.475 35332¢€ 336607
62
63 240,00 40834 6,711 27401¢8 255502
63
63 33.0 5576 46,837 25671 54626
52
64 122.0 20541 $.832 127814 129345
64
64 6l.¢ 1C8C9 S5.5T1 6227¢ 63078
64
65 12473 2567 54050 14504 16461

III-187

APRIL

LABOR +
BURDEN $

3476

92680

156648

0K 299

166332

13018663

1975111

1402301

353919

683S33

529520

A1597

24G859

129357

30965



NORTH AMERICAN KCGCKWELL CORP,
SPACE DIVISION

DATA PREPAREC UNDFR

NASA CONTRACT NAS9-121C0

TIME PHASED EXPEND,
B=70 ATIRCPAFT STUCY

DESIGN/ENGINEERING
4-~SYSTEM 1
5-SUBSYSTEM a1
6-MAJ ASSY 02
WING STRUCTURE

OM=5ITF LABOR

MAN— LABN)R LABOR LABOR
MONTHS HOURS RATE DOLLARS

Q-2 65
N—-3 65 12.0 20717 4.197 3717
TOTAL 515%.5 8898556 4409211

III-188

BURCEN
DULL ARS

11527

3775893

APRIL 1972

LABUR +
BURDEN $

2G244

8185104



NORTH AMERICAN ROCKWELL CORP. APRIL 1972
SPACE DIVISICN

DATA PREPARED UNDFR

NASA CONTRACT NASGS-12100

TIME PHASED EXPENCG.
B-70 AIPCRAFY STUDY

PROCUCTION
4-SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY G2

WING

STRKUCTURE

UN=SITF LABOR

MAN— LABR LABUR LABUK RUR DEN LABUP +
MCNTHKS HiJURS RATE DCLLARS DOLLARS  3URDEN ¢
w-=1 60 2,0 592 4,738 280¢ 1431 4236
q-2 61
=3 &7 7.5 1147 24412 2T6E 2237 50073
3=4 60
G-1 61 20E,.C 52114 3.143 163786 . 196234 360025
-2 61
R-3 61 £55.5 157048 3.152 495981 629672 1124653
Q=4 61
N=1 62 1114.5 190766 3.0617 583837 7383145 1372367
=2 A2
A-3 67 T5C..0 12109¢ 3.228 423123 6507833 1733932
0-4 62
Q-1 €3 4C1.0 13¢&¢15 3,312 451106 620562 10714668
N-2 63
n-3 €3 87C.C 146103 2.785 405351 658686 1065637
Q=4 63
G-1 64 1C1R.5 173878 3.5946 6235813 1239341 1662924
J=2 64
Q-3 64 31R.0 56C17 3.386C 13931¢ 324443 13753
Q-4 64
Q-1 65 213,08 36635 3.571 132124 271385 333509
g~2 &5
Q-3 65 S.C 1482 10.C29 14G632 19527 34490
TOTAL 6306.1 1034355 34R3030 31090462 8579492

III-189



NORTH AMERICAN ROCKWELL CORP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASG-12100

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

PLANNING
4~SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY 02
WING STRUCTURE

ON=-SITE LABOR

MAN- LABGUR LABOR LABOR BURCEN LABOR +
MONTHS HOUR S RATE DOLLARS DOLLARS BURDEN §
Q-3 513 1.5 177 3.000C 531 531
Q-4 583
0-1 59 4.5 889 2.658 263C 2630
Q-2 59
Q-3 59 12.C 2176 2.989 6504 6504
Q-4 59
4d-1 60 25.5 4355 3.1%0 1376¢ b6 13826
Q-2 69
Q-3 60 36.0 5997 3.C43 182456 18249
Q-4 60
Q-1 61 63,0 10751 3.C17 32434 5353 37787
Q-2 61
Q-3 &l 57.C 10331 2.907 30034 5202 35336
Q-4 61
Q-1 62 52.5 Gn81 2.578 27045 5296 32341
0-2 62
Q-3 62 4840 3n7C 2.976 2401¢ 5667 29686
Q-4 62
a-1 63
G-2 63
Q-3 63 21.0 36217 S.300 33732 29535 63267
Q-4 63
Q=1 64 33.0 555C 3,228 17945 27004 44949
Q-2 64
Q-3 €4 9.0 1526 3.340 504C 7374 12414
Q-4 64
Q-1 65 3.0 £27 3.148 1974 2767 4741
Q-2 65
Q-3 65 1.5 193 3.166 611 1365 1976
TOTAL 367.5 3343 214508 891729 304237

IIT-190



NDRTH AMER ICAN RUCKaELL CGRP, APRIL 1977
SPACE DIVISIUN

DATA FPREPARcD UNDER

NASA CONTRACT WAS3-121090

TIME PHASED EXPEND.
R-TC AIRCRAFT STUCLY

TEST/AL
4-SYSTEM 1
S-SURSYSTEM Cl
6-MAJ ASSY 02
WING STRUCTURE

ON=SITE LASCR

MAN— LALIR LABOR LABUR BUR DEN LABOR +
MOMTHS HUIURS RATE DCLLARS DOLLAPS RURDEN §
G- 58 R5 44,306 4117 al7
Q-4 58
-1 59 Q] 4,259 345 345
Q-2 59
n=-3 53 1.9 407 4,663 1898 1598
N-4 59
-1 60 4.k Tz 5,004 3461 1863
n-2 &0
0-3 &0 1.5 143 3,502 55¢ 58
C-4 60
n=-1 61 21.0 5001 3.133 11283 11283
-2 €1
=3 61 5645 101A2 3.12¢C 31706 21706
C-4 6l
u-1 62 G445 16183 2,302 53431 53431
n-2 €2
n=-3 &2 G ol 16036 3.375 54107 54107
Nn—-4 6?2
N-1 €3 172.0 17356 3,629 62 9€5 62995
-2 63
J-3 63 127.5 21464 4,268 9163€ n1636
C-4 K2
C-1 64 175.5 29825 34590 177062 107062
N=-2 64
=3 64 €745 11933 2, SRE 42574 42974
N-4 64
O-1 65 2845 4P 64 3,50€ 17001 19001
G=2 65
n-3 65 4.5 3! £,NC9 3461 3461
TOT AL 73145 133658 484737 484737

ITIT-191



NORTH AMEC ICAN ROCKWELL carp,

SPACE DIVISION

DATA FREPARFD UNDER

NASA COMTPACT NASH-12100

4-SYSTEM 1
5=SUBSYSTEM (1
5=-MAaJ ASSY 22

WING STRUCTURE

MAN-
MENTHS
d=1 53 2.5
N-2 58
0=-3 5K HTe5
Q-4 57
N-1 59 121.5
Q-2 55
w—3 59 5747
Q-4 59
Q-1 &0 HY 3,5
Q-2 6"
Q=3 67 FTC 5
Q-4 &3
Q-1 61 15C6.7
N-2 61
Q-3 sl 1201,¢
-4 o1
Q-1 62 1RZ27.C
0-2 62
N-3 62 1312.5
N-4 52
Q-1 63 1143,0
Q-2 63
-3 63 1751.5
=4 63
Q-1 64 1347.7
Q-2 &4
0~3 64 45484
Q-4 64
-1 65 266,.4%
Q-2 65
Q-3 €5 27.°0
TCTAL 12627.5

LAR S
HOUr S

377
11464
2975
15241
1170935
162676
Z2Yh€ Jnl
326812
211537
227571
194808
170774
P2ORT 4
20318
4508"72

4453

2165222

LARBQOR
RATE

4,671
4,691
4.520
4,347
4,390
4.576
4,386
3.915
3.776

3.874

3.783
3.1705
3.72C

6. 252

ITI~-192

TIMF PHASED EXPENC.
B=70 AIRCRAFT STUDY

LABGR
DCLLARS

1761
53779
94311
64256

437235
714490¢
11271029
1272548
1177808
85457¢
738119
55929¢
863404
297603
167603
27152

8597486

¢-3.

BUR DEN
DOLL ARS

1715
39849
64312
38442

401018
580764
857172
1314748
1236253
950083
3716064
7422347
1195290
420895
220613
32419

8956C84

APRIL 1972

LABUOR +
BURDEN %

3476
95628
159623
104701
86E257
1325673
1984201
2554296
2417058
1804658
l664183
1302137
2364794
698498
38B216
6C171

17553570

“FG
MATL

41
le24
Q1678
401927
343075
A2¢nng
3794495
385453
388938
112045
12350
147N

2528829

OMNQINAL PAGE 8
OF POOR QUALITY



NORTH AMERICAN ROCKWELL CORP, APRIL 1972
SPACE DIVISION
DATA PREPARED UNDER
NASA CONTRACT NAS9-12100
TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY
4-SYSTEM 1
5-SUBSYSTEM 01
6-MAJ ASSY 02
WING STRUCTURE
TOTAL SUB TOTAL
SUBC MATERIAL MPC TOTAL G € A coST
Q-1 58 3476 3476
Q-2 58
Q-3 58 93628 93628
0-4 58
Q-1 59 2090757 2090757 55446 2305826 2305826
Q-2 59
0-3 59 11779120 11779120 322109 1220593C 12205930
Q-4 59
Q-1 60 3813120 3813161 226236 4927654 94279 5021933
Q-2 60
Q-3 60 578291 579715 34497 1939885 37440 1977325
Q-4 60
Q-1 61 3967332  4(C59007 121408 6164616 114277 6278893
Q-2 61
Q-3 61 79273C8 8329235 261014 11184545 207453 11391998
Q-4 61 :
Q-1 62 3740658 4083733 145905 6646696 111452 6758148
Q-2 62
Q-3 62 3100338 3420424 123653 5348735 89688 5438423
Q-4 62 | |
Q-1 63 2285155 2664560 134415 4463158 74624 4537782
Q-2 63
Q-3 63 1159329 1544782 75233 2922152 48858 2971010
Q-4 63
Q-1 64 462660 851648 105006 3021448 64290 3085738
Q-2 64
Q-3 64 240912 352957 119378 1170833 24913 1195746
0-4 64 :
Q-1 65 59632 72482 23302 48400C 12913 496913
Q-2 65
Q-3 65 91870 16392 168433 4493 172926
TOTAL 41204612 43733451 1763994 63051015 884680 63935695

III-193



‘ Space Division
North Amencan Rockwell

TECHNICAL DESCRIPTION

SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1
MAJOR ASSEMBLY: VERTICAT STABILIZER STRUCTURES WBS CODE: 1.1.3

Two vertical stabilizers were supported on the aft fuselage 173 inches

to the left and right of the fuselage reference plane (FRL). Each verti-
cal stabilizer was comprised of a short fixed stub and a large movable
control surface hydraulically actuated for directional contrecl and trim
as part of the Flight Control Subsystem (WBS 1.6). The construction of
the stabilizers was brazed PH15-TMO steel honeycomb panels mechanically
attached to corrugated A1-LV titanium alloy spars and ribs. The leading
and trailing edges were full depth brazed PH15-7MO steel honeycomb which
were mechanically attached tc the forward and rear spars. See Exhibit

26, page ITI-195, for construction details.

The fixed stub of each vertical stabilizer had an area of L2 .85 sq. ft.
while the movable control surface (rudder) had an ares of 191.11 sqg. ft.
The total vertical stabilizer area was Lhe7.92 sq. ft. and the total rudder
area was 382.22 sq. ft. FEach vertical had an aspect ratio of 1.0, a taper
ratio of 0.3, and a sweep back at the 25% element of 25 degrees. Each
vertical had a root chord of 23.07 ft., a tip chord of 6.92 ft., and a mean
aerodynamic chord of 197.4 inches. THe airfoil designation was a 30-70
hex mod with a max root thickness of 3.75% chord and a max tip thickness

of 2.5% chord. Maximum travel for the rudders with the landing gear down
was f12 degrees and with the landing gear up 3 degrees.

The vertical stabilizers provided directional static stability while the
rudders, operating in unison, provided directional control and trim. As
stated under Wing Structure (WBS 1.1.2), the folding wing tips allowed

a smaller rudder area to be utilized for the gear up flight conditions.
Another B-T70 design feature that allowed a smaller rudder area for the
landing flight conditions was the rudder limitor changes which provided

1 12 degrees of travel when the landing gear was extended. This increase
in rudder travel provided the necessary directioral control for 10 degrees
of yaw required by the stability and control spec to offset cross wind land-
ings during flare. The rudder control system was so designed that full
rudder pedal was required for both full rudder travels (gear up or down).
This feature provided good rudder feel or sensitivity for high speed as
well as for landing and takeoff.

III-194
SDT72-SH-0003
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Space Division
North American Rockwell
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’ Space Division
North American Rockwell

COST DEFINITION
SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1

MAJOR ASSEMBLY: VERTICAL STABILIZER WBS CODE: 1.1.3

Recorded costs of $l3,ll3,59h include all identifiable in-house and sub-
contracted effort to design and fabricate the vertical stabilizer as
defined by the Work Breskdown Structure. A detail discussion of the
vendors involved with this major structural assembly is contained on
page III-198.

The in-house engineering effort includes the design and vendor support
activities only. It excludes the design support effort as these can not

be identified at a level lovwer than WBS level 5 (Airframe Structure).

The Engineering Group Matrix on page III-69 recaps the hours charged by the
engineering design groups associated with this major assembly.

Vendor production effort includes all identifiable costs to fabricate and
assemble the structural components included in this WBS item. Specifi-
cally excluded from the production costs are:

a) Mating of the vertical stabilizer to the fuselage (WBS 3.0).
b) Fabrication and installastion of subsystem provisions

(brackets, supports, frames, etc.) or equipment (WBS 1.12).
c) Vehicle checkout and preflight operations (WBS 1.12).

Subcontractor costs for this major assembly include all vendor engineering,
production, todling and testing costs. These are displayed in the Sub-
contractor Element of Cost within the appropriate Subdivision of Work.
Additional vendor data is contained on page III-198.

ITT-197
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‘ Space Division
North American Rockwell

SUBCONTRACTOR MATRIX

SUBSYSTEM:  AIRFRAME STRUCTURE WBS CODE: 1.1

MAJOR ASSEMBLY: VERTICAL STABILIZER WBS CODE: 1l.1.3

ENG'R'G TOOLING

4,571,880 - 10,522,071

Chance Vought | 2,134,321 | 3,815,870

Five contracts were awarded to Chance Vought for the Horizontal and Vertical
Stabilizers combined. See WBS 1.l.1, "Horizontel Stabilizer and Flaps", for

a summary of this effort.

III-198
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NORTH AMERICAN RGCKWELL CORP.
SPACE DIVISION

GATA PREPARED UNDER

NASA CONTRACT NAS9-12100

CCST BREAKDOWNS

B-7C AIRCRAFT STUDY

4—-SYSTEM 1
5-SUBSYSTEM 01
6—MAJ ASSY 03

VERTICAL STABILIZER

DESIGN/ENGINEERING
LABOPR AT $ 4.844
ENGR BURDEN AT % 3.584
SUBCONTRACT
MPC
SUB-TOTAL

GEN & ADMIN

TGCTAL COSTY

TIME-PHASED COST

DESIGN

JENGR
HGURS

DCLLARS

234423
1135615
8405136

2134321
87537

-

419770¢°

4243347

DETAIL - SEE PAGE I1II-200

IIT-199

PRCBD
HOURS
DOLLARS

3815870
184340

400u0210
71220

D

4071430

IIT-204

APRIL 1972
TGOLING
AND STE TOTAL
HOURS HOoURS
DCLLARS CCLLARS
234428
1135%615
R40136
4571880 10522071
136835 408812
4708715 12606634
84102 2069690
4792317 13113594
III-205 III-206
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NORTH AMER ICAN ROCKWELL CORP. APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASG-12100

TIME PHASED EXPEND.
B—-70 AIRCRAFT STUDY

‘DESTGN/ENGINEERING
4-SYSTEM 1
5-SUBSYSTEM O1 VERTICAL STABILIZER

6-MAJ ASSY 03
SUBD GF WORK DESIGN/ENGINEERING

ON-SITE LABGR

MAN- LABOR LABOR LABCE BURLCEN LABOR +

MONTHS HOURS KATE DCLLARS DOLLARS BURDEN ¢

583 1.5 184 4.668 859 837 1690
gg 34.5 5671 4.628 26245 222038 40453
Zg 67.5 1155¢ 4.518 5221cC 39730 91940
gg 4540 1825 4.346 340zt 23038 62123
23 177.C 3Ce66 40445 136335 11740 148139
gg 291.0 45976 4.655 2279931 182358 410395
2? 313.5 53511 4.827 258298 184131 442429
Zi 187.5 34013 4.843 164725 154861 319586
2; 115.5 19773 5331 10541¢C 91252 196662
2; 6S.C 11523 5.415 52397 59274 121671
:g 34.5 5795 6.725 38971 36259 75230
2; 5.0 1415 5.12C 7245 7184 14429
22 13.5 2327 5.522 1378¢C 14041 28421
:2 6.0 969 5. 895 5712 6222 11934
2: le5 169 6.811 1151 1116 2261

ITI-200



NUORTH AMERICAN PUCKWELL CORP.

SPACY DIVISION
DAT EFEPAREL UiliCik
MASA CONTRACT NASY=121u(

TIME PhRaASED

EXPINCS
3-T75 AINCRAFT

STLrY

LESTON/ENCGINEERTING
4-SYS 1w 1
5=5ULSYSTEM (1
=MAad ASSY o3

VERTICAL STABILIZER

sticy F WRRK DESTON/ZENCINAEERTNG
UN=STTS LABCE
ML - Laligw LARLF £ vl
MU THS HOU £ S TATE DTLLAE S
=2 oo
PN 20 te 321 1)
T ITAL IR ISP Tliaels
ITT-201

APRIL 1472

LABuR +

oURDILN 4

B CEN
MOLL A5

ORIGINAL PAGE IS
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NORIH AMERTCAN TUCKWELL CORP.
SPACE DIVISIUN

DATA PELPARFU UNDER

NASA CONTRACT NASS-121:0"

TIMC PHASFD &£XPEANL,
B=7( AIRCRAFT STUDRY

4-SYSTEM 1

5-SUBSYSTEM (1
6~-MAJ ASSY 03
SUBD CF WURK NESTCN/ENGINFERING

VERTICAL STABILIZER

MAN— LAG LAGUR LARIR
MONTHS HOUP S PATE DCLLARS
Q=1 55 1.5 184 44608 3575
Q=2 94
N=-3 53 2445 SETTY 4413 26245
G—4 58
-1 59 7.5 11556 4,511 2221C
-2 593
-2 33 45,75 7326 o 3u b 154028
w-4 59
W=1 %0 1717.0 1oanh "e 4L 1453473
Q=2 67
0=3 b6 25,0 407076 “be 25 221747
G=4 &)
Q-1 ol 213,45 53511 44127 2H:129¢
Q-2 61
Q-3 €1 1l7.5 34713 44043 1h472¢F
U-4 6}
Q-1 62 115.5 15773 56331 155417
Q-2 62
2 o/ 5540 11323 “.4l15 o341
=4 o2
=1 63 34,5 A talib 25271
Q-2 63
Q-3 43 9,7 lals Se. 120 rz4s
G-4 63
w—-1 64 15,5 2507 e 387 1-72C
Q-2 €%
9-3 ¢4 € o CE S. 85 712
=4 64
O—1 65 1.9 166 He vl 1 1121
=2 &5
Q-3 65 2. £.921 171
TOTAL 12A8.5 J2442¢ 1135%¢15
III-202

BURCEN
Dull ARS

39135

2580953

1174C

1623943

184131

1e43¢61

G1252

5C ;14

26254

T1lo4

Ldonql

22

1lio

APRIL 1372

LABUR +

AURDEN $ SiJiiC
1696
43453

9144 4716

€2123 Li33721%
V461346 047745
41395 §51458
442429 5321
319586 21012
166562
121671
15230
14429
6421
11934
267
278

1975751 2134321
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NOFTH AMER ICAN KRCCKWELL CURP.

SPACE DIVISIUN
DATA PREPARED UNDLF
NASA CONTRACT NASC-1210¢

4=SYSTer 1
S-SURSYSTTM 01
S-MAJ ASSY 0

TIME PHASEL v XPEAU,
=70 ALPCRAET STLLY

VERTICAL STABILIZER

SURD (8 w28 DESTON/ENGIN o ING

54 léve
o

L Ge 42
a5

AL 14-9 147555
5y

L9 tONRTRN | 172¢27
£Q

& e 2l EHR2
[

£ 50500 1210772
AL

&l <A 495 Ca]

a\ \’W;
SR S

(A

o Z4l117¢

1")\;(, x":r ;

N
[ORRAN

™~

Telall

7
RS

19230

S

0O lwgc
t 2
(‘;-‘l :’«421
Sh
L 11934
X2
£ c2¢7
TR
&Y 75

TLY AL eTe. 1 41uTT00

GRIINIL PATE %
C¥ POOR QUIALITY

508 A

412¢
250

5312

€17.7

IIT-203

4 Lo 7
ECRER
¥ el

12,71°=

1,407

1ae f

REIRERS

APRIL 1972



NORTH AMERICAN GCOKWELL (CRP. APRIL 197>
SPACE DIVISICON

DATA PREPARCD UNDER

NASA COMNTRACT NAS“-172100

TIME PHASCD CXPEAD,
B=-T70 AIRCRAFT STUCY

4-SYSTENM )
5-SUBSYSTEM (1 VERTICAL STABILIZER
E~MAJ ASSY 03

SURD LF WIRK PRUCLCTIUN

SUS TOTAL
SuUsC M C ToTaAL L6 A CCST
Ww=1 61 10542 302 lira g 2el 11C4s
W=-2 61
D=2 £} a7l 447 174317 &7 8T 4 1729 . ¢ 71,843
=4 61
N=-1 &¢ [T i cl1 151 10827358 1 155= TLIH120
W=7 &7
D=1 &7 1 A3158°7 A341 8 1l -1 15496 112 ¢3¢
Q=4 52
D=1 &3 STAR A Jba4 1D aiour 14 HIOEPY
Q=2 63
< =3 63 DARTLH To12 Z2HE40E 2 250850
a4 o=
Q-1 64 b4 7721 24958 1 ¢037 4337y
TOT AL B R K 1Hg2 40 RIS 6 {1200 471410
TII-204 ORIGINAL PAGE 18

OF POOR QUALITY



4-SYSTEM 1
H=SHRIYSTEM 21
t=mANd ASSY o3
SURL TF wWurX TR LTew AN
SLsC MPC
-1 5i 5545600 1137«
g=-2 51}
=3 £} Pi40005 Cl2 3D
=4 61
u—1 5?2 ERNESD } s
0=2 £2
Ww=2 €~ 1155C1t V7L
T4 A7
N=1 ~73 1417 =T
2 L2
=3 & 255y D
ie.TAaL 45714000 106855

NLRTH
SPACE
DATA

AMERTCAN
DIVISIUN
PREPADRLL UNDHR

NASA CUNTRACT NASS-1212°

QRIINAL PATE "8

TIME
B-7.

PLCKWELL CORP.

PHASID

ATRCRAFT

TXPEND,
SVULY

VERTICAL STABILIZER

57¢

S
To1AL

LB G€
4105772
2
L

fvie 71t

III-205

iy A
7547
oty
[
g

FR Y

B
LV

APRIL L1977

T:TaL
COST

LY 14002

A8 TR

selsid

121277

W22



=1
C=2

=73

\J’ll

NIRTH AMER ICAN WCOKVELL CORP.
SPACE DIVISIUN

UAYA PREPARLD UNHCER

NASA CONTRACT NASH=12100

TIMF PHASED
B=7¢

EXPEND
AIRCKAFT STLIY

DS TUN/ENGINEFRDING
4-SYSTFM 1
S=SURSY3TIrM (1
“9=MAJ ASSY a3
VERTICAL STAsILIZF®

OMN=SITT LARR
MAN- L 8 LABOR LAYCR
SMONTHS Hitie § PATH DCLLARS
5 1.5 1" 4% 4. 6698 Re 4
573 24,5 S fl G4 H2B 26245
573
59 HT.5 11haA e H1R Y2210
51
59 4t 7006 4,346 3164025
549
67 177.° AT han 4,445 1363096
£N
O 291a0 Hut 70 44055 2271997
67
A1 2.5 2511 bhae 227 SH329¢F
£1
€1 17745 14713 boe a3 16472 ¢
61
6?2 115.5 17772 5. 331 1N54
52
€2 NGt 11,3 5e%15 52367
62
3 244H S74¢ t. 125 339971
673
& S0 la]* 5.12¢C 7245
A3
L4 12.¢ g0 heGP 02 15740
Ea
£ el ARG e 35 9712
04
55 1.9 15¢ 6e311 1151
III-206

JURLFEN
DAL ARS

AT

22208

3573"

2130483

11740

1221399

144131

154841

91252

55274

36259

7184

l4&4al

APRIL 14972

LABDR +
DURDTEN %

169

4845 %

91947

62127

148139

4171295

G4a42427%

31965=26

19646672

1214671

7523n

14429

27421

11934

2267

ORIGINAL PAGE 18
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NOPTH AMEK ICAN ROCKwWELL CORP, APRIL 1972
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTHRACT NASO-12132

TIME PHASED FXPEND.
B-76 AIRCRAFT STULY

DESTON/UNGINEERING
4-SYSTEM 1
5=SURSYSTEM Gl
6-MAJ ASSY n3
VERTICAL STABILIZFER

ON=51Tc LARUR

VAN— LABOR LAR(R LABOR BURLCEN LABOR +
MOINTHS HECHRS RATE COLLARS J0LLARS  HURDEN §

=2 &t
-3 €5 23 £e821 191 136 376
TaTAaL 125645 236447 F 1135615 340136 1975751

cag DA w
ORIINIL PLCE
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NURTH AMEP ICAN ROCKWELL CORP.
SPACE NIVISION

DATA PREPARIC UNDER

NASA CONTRACT NaS9-12100

TIME PHASED EXPLAND,
R=TC AIRCPAFT STUDY

4=5SYSTCM 1

S=SUREYSTEM 0

b-Mad ASSY J2
VERTICAL STASILIZFw

A A iN— LARTR L ARCR LABCR
MONTHS HOURS RATE DCLLARS
=1 563 lev 134 Gqe608 R&Q
=2 53
=3 54 24,5 Bw6T1 4624 26524 %
-4 52
- 59 E7.¢ 1ibse 4,518 R221¢C
0=2 59
Jd=3 8% 45,0 1426 44,346 347325
J=4 53
c=1 &2 177.0 A0 AL 4,445 13/39¢
=2 62
o=-3 60 291,00 4144379 4,655 221497
D=4 57
o-1 #1 312.% £3911 “,027 254298
=2 &1
4=3 61 127.5 24713 4. 473 164725
d=4 51
-1 62 11,5 167732 5.231 10541C
=z 62
-3 &2 £G.C 11523 5415 62397
=4 6?2
w=1 63 34.5 579¢% . 725 2RG71
-2 63
0=-3 &3 S.0 lal* 5.12C 71245
D=4 &3
-1 ¢4 12.5 e 327 e 922 137€C
D=2 64
N=3 64 6.0 RIS FeREH 5712
V-4 &%
J=-1 65 1.5 16¢ c.811 1151
W=2 65
D=3 85 28 6erll 191
TCT AL 1366.5 2ig428 11355615

IIT-208

UR CEN
BTLL ARS

a37

11747

1821398

1E4131

154851

“1252

53274

36259

7184

14641

4} 22(’

1lls

125

~40136

APRIL 1972
LARJR +
BURDEN $ SN C
1636
43453
G194 542746
62123 113331¢
145134 6L Ty
415395 891458
442429 4124557
319586 3046014
196562 1315125
121671 2224194
75230 589445
14429 2696) 8
26421 557064
11934
22h17
37¢
1975751 10522271



NORTH AMERICAN ROCKWELL CORP,

SPACE DIVISION
DATA PREPARED UNDER
NASA CONTRACT NAS9-12100

4-SYSTEM 1

5-SUBSYSTEM 01

6-MAJ ASSY 03
VERTICAL STABILIZER

SuB
MPC TOTAL
Q-1 58 1696
Q-2 58
Q-3 58 48453
0-4 58
Q-1 59 1439 147655
Q-2 59
0-3 59 30981 1226923
Q-4 59 '
Q-1 60 3838 216682
Q-2 60
Q-3 60 50519 1312372
Q-4 690
Q-1 61 11848 867830
Q-2 61
Q-3 61 87292 3453692
Q-4 61
-1 62 41797 1553584
Q-2 62
Q-3 62 70624 2416489
Q-4 62
Q-1 63 25029 689704
Q-2 63
Q-3 63 8664 292711
Q-4 63
Q-1 64 16781 664266
Q-2 €4
Q-3 64 11934
Q-4 64
Q-1 65 22617
Q-2 65
Q-3 65 376
TOTAL 408812 12906634

G & A

4128
25005
16126
64180
260717
40561
11531

4893
14135

254
60
10

206960

III-P09

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

TOTAL
casT

1696
48453
147655
1226923
220810
13373717
883956
3517872
1579661
245705C
701235
297604
678401
12188
23217
386

13113594

APRIL 1972



‘ Space Division
North American Rockwell

TECHNICAL DESCRIPTION

SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1
MAJOR ASSEMBLY: FORWARD FUSELAGE WBS CODE: 1.1.h4

The forward fuselage consisted of the nose section, crew compartment, and
the equipment compartment covering fuselage stations zero to 857.5. The
forward fuselage was of a semi-monocoque stressed skin structure with bulk-
heads, frames, and longerons. Riveted titanium construction was used pre-
dominantly with the skins made of titanium 6A1-4V and titanium LA1-3MO-1V
used for the other areas and substructure. See Exhibit 27, page III-211,
for details,

In the nose section, structural provisions were incorporated for the instal-
lation of a pitot-static boom, ILS antenna, and the windshield. The nose
bay antenna cavity cover consisted of high temperature resistant non-metallic
structural material which provided the necessary strength and rigidity but
allowed reception of signals by the enclosed antennas. The windshield was
comprised of fixed inner transparent panels forming a part of the forward
section of the crew compartment and an outer variable position windshield
and forward ramp. Control was provided in the crew compartment, as part

of the Secondary Flight Control Subsystem (WBS 1.6.2), for positioning

the outer windshield and ramp to the up or down position while on the ground
or during flight. This feature provided eleven-degree over-the-nose vision
with the windshield down at low speeds and at high speeds, with the windshield
ramp up, improved air flows over the forebody reducing the overall drag.

The structure of the crew compartment, which was a pressurized cabin, con-
sisted of flooring, provisions for envircnmental contrel, transpiration
walls, and provisions for installation of the escape capsules for pilot
and copilot. The space between the two encapsulated seats was 18.5 inches
wide and 63 inches high. Provisions were incorporated for installation
of the main instrument panel and panel shroud, consoles, overhead switch
panel, center aisle control pedestals, rudder pedals, and control columns.
In the area immediately aft of the pilot and copilot stations, structural
provisions were provided for two additional crew stations. This structure
included wall and bulkhead provisions for instrument panels and capsule
installation; however, for the XB-T70, the electrical and electronic equip-
ment was located in this area between canted station FSL21 and FSE05.

A door was located on the left side of the crew compartment to provide

for crew ingress and egress. Four overhead crew escape hatches were con-
structed of titanium skin with steel support frames. A side window con-
sisting of nonolithic outer panels and laminated inner panels was located
on both the left and right sides of the crew compartment. In each window,
the glass panels were separated by an air gap and were restrained by metal
retainers. Provisions were made for attachment and carry-through structure
of the horizontal stabilizer and actuation system.

In the unpressurized area vetween FS605 and 796 of the equipment compart-
ment, portions of the envircnmental control subsystem, antenna items, hy-
draulic replenishing tank, and ballast were installed., The remainder of
the environmental control equipment was contained in the unpressurized area
between FST796 and FS857.5.

III-210
SD72-SH-0003
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North American Rockwell
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‘ Space Division
North American Rockwell

COST DEFINITION
SUBSYSTEM: AIRFRAME STRUCTURE WBS CODE: 1.1

MAJOR ASSEMBLY: FORWARD FUSELAGE WBS CODE: 1.1.h

Recorded costs of $l3,h70,12h include all identifiable in-house effort to
design and fabricate the forward fuselage as defined by the Work Breakdown
Structure. No part of this section of the structure was subcontracted.
Excluded from the engineering costs are those activities designated as
design support. The design support costs cannot be associated to a WBS
level lower than level 5 (Airframe Structure). The Engineering Group
Matrix on page II1-69 recaps the hours charged by the engineering design
groups associated with this section of the fuselage.

In-house production effort includes all costs associated with the fabri-
cation and assembly of the structural components defined as the forward
fuselage. Specifically excluded from these production costs are:

a) Mating of the forward fuselage to the other fuselage
sections (WBS 3.0).

b) Fabrication and installation of subsystem provisions
(brackets, wire harnesses, racks, shelves, etc.) and
equipment into the forward fuselage (WBS 1.12).

c) In-house ground testing activities (WBS 1.1.8).

d) Vehicle checkout and preflight operations (WBS 1.12).

IIT-213
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NORTH ANMERICAN ROCKWELL CORP.

SPACE DIVISION
DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

4-SYSTEM 1
5~SUBSYSTEM 01
6—MAJ ASSY 04

FORWARD FUSELAGE

DESIGN/ENGINEERING
LABOR AT $¢ 5.093
ENGR BURDEN AT ¢
PRODUCT ION
LABOR AT $ 3.215
PLANN ING
LABOR AT $& 3.361
TEST/QC
LABOR AT $ 3.60C5
MFG B URDEN AT $
MFG MATERIAL
MPC
SUB-TOTAL
GEN & ADMIN
TOTAL COST

TIME-PHASED COST
DETATIL - SEE PAGE

COST BREAKDOWNS
B8~70 AIRCRAFT STuDY

4.566

4.081

ITI-214

DESIGN

/ENGR
HOURS

DOLLARS

318743
1627501
1448971

3076472

3129068

111-215

PRGD
HOURS
DOLLARS

4862
20692
28609

870571
2799055

48900
164371

102340
368950
4169653

2361356
239578

10152264
188792

10341056

IT1I-219

APRIL 1972

TOTAL
HOURS
DOLLARS

323605
1648193
1477580

870571
2799055

48900
164371

102340
368950
4169653

2361356
239578

13228736
241388

13470124

ITI-225



Q-1
Q-2
Q-3
Q-4
Q-1
0-2
Q-3
-4
0-1
0-2
-3
a4
Q-1
Q-2
Q-3
Q-4
Q-1
Q-2
Q-3
Q-4
o1
0-2
Q-3
Q-4
Q-1
Q-2
Q-3
Q-4
Q-1

NORTH AMER ICAN ROCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NAS9-12100

4~SYSTEM

5-SUBSYSTEM

6-MAJ AS

sy

TIME PHASED EXPEND.
B-70 AIRCRAFT STUDY

DESIGN/ENGINEERING

1

01 FORWARD FUSELAGE
04

SUBD OF WORK DESIGN/ENGINEERING

MAN-
MONTHS
58 1.5
58
58 34.5
58
59 69.0
59
59 79.5
59
60 219.0
60
60 22045
60
61 282.0
61
61 168.0
61
62 127.5
62
62 126.0
62
63 123.0
63
63 165.0
63
64 151.5
64
64 66.0
64
65 24.0

ON-SITE LABOR

LABOR LABOR LABOR
HOURS RATE DCLLARS
191 4.670 892
5716 4.628 26454
11729 4.518 52992
14118 4,346 61357
37863 4e444 5 168301
37135 44655 172863
48057 4,827 231971
30345 4.843 146961
21783 5.331 116125
21154 54415 1145458
20993 6.725 141178
27808 5.120 1423717
25909 5.922 153433
11499 54895 6717817
4056 6.811 27625

III-215

BURDEN
DOLL ARS

869
22384
40324
50670
144864
138291
165364
138161
100529
1c8816
131353
141181
163019

73835

26718

APRIL 1972

LABOR +
BURDEN $

1761
48838
93316
112027
313165
311154
397335
285122
216654
223365
272531
283558
316452
141622

54403



NORTH AMERICAN ROCKWELL CORP. APRIL 1972
SPACE DIVISION

OATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASED EXPEND.
B~-70 AIRCRAFY STUDY

DESIGN/ENGINEERING
4=SYSTEM 1
5-SUBSYSTEM 01 FORWARD FUSELAGE
6—MAJ ASSY 04
SUBD OF WORK DESIGN/ENGINEERING

ON-SITE LABOR

MAN- LABOR LABOR LABUR BURDEN LABCR +
MONTHS HOURS RATE DCLLARS OOLLARS 8BURDEN $

Q-2 65
Q-3 65 3.0 387 6.811 2636 2533 5169
TOTAL 1860.C 318742 1627501 1448971 3076472

III-216



-4
9-1
Q-2
=3
O=4

NLRTH AMERICAN RCCKWELL CORP.

SPACE DIVISICN
DATA PREPARCE UNDBLP
NASA CONTRACT NASS-12100

4=-SYSTEM 1
9-SUBSYSTEM Gl
=—MAJ ASSY 04

SUED CF WORK
4 AN LABLIK
MONTHS HEUE S
ox 1.5 131
53
5 3445 571¢
£y
Hoe 6, 1172¢
59
59 195 14113
5 S
450 216G .t 27853
an
6 22Ca5 =719
2]
&1 2H2 a0 G5
51
31 16%.2 345
&1
6 1/7.% 21733
&2
2 12v.0 21124
672
63 122.0 2099773
63
&1 155.° 278050
a3
G4 151.% 259C9
D4
€4 Hhe 11455
64
abh 24e0 4056
Tl
£9 3.0 3317
Al 186 7.1 2164743

TiMe PHASED EXPrND.
E-7C ATIRCRAFT STUDY

FORWARD FUSELAGE

DESTCON/ZFENCINEERTNG

LARR Lad¥
RATF DLLLARS

4,670 ]G 7
4,428 20454
44 31R 8239y
bo 146 &12-7
4o b5 lodsnl
4.655 17,357
het27 231571
4o P47 l4o9G1
5. 331 1151e%
5415 113546
6. 725 141172
5412C 142377
50922 133432
Be 45 HTT4%7
e 2811 27528
6e3l1 265¢
16271521

III-217

sUk CEN
DGLL ARS

BGS

L2364

45374%

5570

144 €54

1332

£

1
165354
1311
150529
1788le
131323
141141
insCla
73835
267718
2534

1442971

APRIL 1v72

LAEGK +
RURDEN b (ORI
1761
4ob3d
33316
1120627
313165 37
311154 592¢
367335 1324
235127 5294
216654 Set?
225365 3749
272521 4557
253553 474}
316452 5T332
141622 513
54407 1451
S165 138
3076412 D259 6
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NORTH AMERICAN ROGCKWFLL CCRP,
SPACFE DIVISION

NATA PREPARELC UNDRER

NASA CONTRACT NASS-121.0

TIME PHASED EXPENT.
B=T% AIRCRAFT STULY

4=-SYSTEM 1

5=SUBSYSTEM 01 FORWARD FUSELAGE
c=MAY ASSY 04

SUED TF wWORK DFSTUNM/ZENGINFERING

TCTAL
cCsy
=1 5% 1761
=2 P
=150 R
D=4 55
W1l 59 SR ¥
D=2 5%
=3 by 112027
—4% 5
C-1 A0 3195152
w=2 60
=3 6" 317682
w3 60
S=1 61 4C4715S
h—z &1
w3 &1 26043
-4 61
U=-1 62 220291
=2 £2
w—3 42 227114
w—4 62
0—-1 €3 21787
Lt—2 63
J-3 63 282253
G—6 &3
=1 64 DV ER R
=2 56
=3 o4 144632
N-4 64
=1 &5 FuEsg
Q=2 65
S—=3 65 53277
YT AL 31200=8

ITI-218

APLTL
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NCRTH AMERICAN RCUCKWELL CORP. APRIL 1972
SPACE DIVISICN

DATA PREPAREC UMDER

NASA CONTRACT NASS-12140

TIME PHASED EXPEND,
B=70 AIRCRAFT STULY

CFSTEN/ENGINEFRING
4—-SYSTEM 1
5-5UBSYSTEM 01 FORWARD FUSELAGE
6-MAJ ASSY N4
SUBD CF WORK PRULUCTION

OrM=SITE LABUR

MAN- LABGR LAGCR LABUR BURLCEN LABOR +
MONTHS HCUR S RATE DCLLARS DCLL ARS BURCEN $
-2 5% 6.C U6 Sehl 4 495 €51 DoHhEG
@—4 53
0-1 59 E.0 1ine Cairnb oLa g =R L9984
Q-2 59
=3 59 10.5 1845 Se3fl 1106 1754 11839
-4 5%
Q-1 60 4.5 722 He 551G 40735 £54 4839
Ww—2 &C
Q=3 6C 16 4.C6H3 79 -5 15
W—4 o0
-1 61 41 4e5H1 23 27 410
G-2 61
G—3 61 35 0542 1072 45 151
0—4 61
G-1 62 4] 2e 737 1il 336 447
Q-2 62
=3 62 1.5 PASES 24552 r 8 1540 24773
Q-4 62
-1 63 125 3.32C 41¢% 7486 1201
-2 ©>
a-3 &3 -27.0 -4653 S5e 30t -249¢6 7 -4 60Y -2%9636
=4 H3
Q-1 54 3.C 4472 4,576 L2 2647 4674
V-2 64
=3 64 1C.5 171¢ Letih 2 T64¢ 12729 15448
-4 64
G9=-1 6% 6.C Q12 4,426 4C3G 5671 9710
u=-2 65 :
Q-3 65 7.5 1316 3.828 50772 7112 12185
TOTAL 2E.5 4862 22692 2o €l 49301
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NORTH AMERICAN RCCKWELL CORP. APRIL 1972
SPACE DIVISION
DATA PREPARED UNDER
NASA CONTRACT NAS9-12100
TIME PHASED EXPENE.
B-70 AIRCRAFT STULY
PRUDUCTION
4—SYSTEM 1
5-SUBSYSTEM 01 FORWARD FUSELAGE
6—MAJ ASSY Q4
SUBD CF WORK PRUDUCTION
CN=SITF LABOR
MAN- LABUR LABUR LAGGP BURCEN LABOR +
MONTHS HOURS RATE DOLLARS DULLARS BURDEN $
Q-1 6¢C 3.0 441 4,731 2066 1060 21585
Q-2 60
Q-3 60 4.5 854 2.411 2058 1€65 3724
Q-4 60
-1 61 228.0 38793 3.143 121921 146075 267996
=2 61
0~3 61 642.0 11¢523 3.152 367271 467462 834733
0-4 61
Q-1 &2 8lé€aC 13493¢6¢C 3.756 427323 5717995 1005318
Q-2 62
Q-3 &2 5524C €2614 3,221 28927¢ 421248 730524
4 62
Q-1 63 £56.5 55604 36307 316174 435446 151620
Q-2 63
Q-3 63 1G€.5 118597 2.817 33414¢€ 533653 B68099
0-4 63
Q-1 64 118S.5 203C53 3.42¢ 6€5751 1115237 1314988
Q=2 64
Q-3 64 235.5 41354 2e427 141723 231213 372941
Q-4 64
Q-1 65 127.5 22006 3.625 16777 125222 204579
Q-2 65
Q-3 65 7.5 1321 te69€ 11547 15165 26705
TOTAL 507145 BICHT1 2793 .55 485727 6884732
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NORTH AMERICAN RCCKWELL CORP, APRIL 1972
SPACE DIVISION

NDATA PREPARED UNDER

NASA CONTRACT NAS9-12100

TIME PHASFED EXPEND.
B-70 AIXCRAFT STUCY

PLANNING
4-SYSTEM 1
5-SUBSYSTEM 01 FORWARD FUSELAGE

&6-MAJ ASSY 04
SUBD CF WORK PROCUCTIGN

ON—-SITE LABGP

MAN- LAEIR LABGR LARCKR AURLEN LABUR +
MON THS HUUFR' S KATE CCLLARS JOLL ARS BUPDEN %
W—3 53 5 124 3. C00 272 372
-4 58
Q-1 59 .U &22 2eGh¢E 1347 1844
J-2 59
Q-3 59 Q.0 1456 238 $352 4357
Q-4 59 '
21-1 60 18.0C 34 4 3.15¢ 9612 47 9659
R-2 60
Q-3 6 2549 4192 3,741 12748 12748
P-4 60
G-1 61 43,5 1514 3.716 22031 1726 26413
Q-2 61
-3 £l 4C 5 7221 Za906 25937 2790 24687
-4 61
-1 62 37.5 &34 2.G78 1394 3EST 225C1
N-2 62 :
Q-3 &2 32.0 5641 2e 576 167%¢ RAQ9eD 20749
Q-4 62
Q-1 63
Q-2 &3
W—-3 63 27.0 4544 6.526 2766¢9 23416 Hh4085
Q-4 65 )
Q-1 64 36,0 £566 3.21C 21078 11816 52884
Q-2 64
Q-3 &4 6.0 1055% 34 34C 2524 5124 5648
-4 64
c-1 65 3.0 44C 3,141 1382 1665 3347
Q-2 65
Q-3 65 1.5 134 3187 427 435 912
TOT AL 287.0 48900 164371 33626 2482917
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NORTH AMERICAN RCCKWELL CORP.
SPACE DIVISION

DATA PREPARED UNDER

NASA CONTRACT NASS-121CC

4-SYSTEM
5-SUBSYSTEM
6—MAJ ASSY
SUBD CF WORK PRODUCTIUN

58
53
59
59
59
59
63
60
60
60
61
61
61
61
62
62
&2
62
63
63
63
63
64
64
64
64
65
65
65

7T

]
WO M B W0 R D L e

FE)IDE'}OC

COC O«
P

> OElJOO
WO BN e DN e

DQPIJ

\
>
]

ED%J)CE

o

DDODOL D
[
N

w

TOTAL

MAN-
MONTHS

3.0

15,0

4.5

65.C

69.0

73.5

96,0

154.5

4G.5

21'0

595,¢

TIME PHASED EXPEND.
B-70 AIRCRAFT STuDY

TEST/QC

1

01

04

GN=SITE LABOR

LARDR
HUURS

51
56

296

1465
2611
737¢

11737

B691]
3628
566

10234C

FORWARD FUSELAGE

LABCR LABUR
TATE OCGLLARS
405187 £
44237 25¢
b.60¢€ 1321
5.C05 A
3.514 411
3,133 317%
3126 2¢9¢5
3.302 38792
3.374 37241
34£26 45636
“4.2%4 5333¢
3.52¢C 32511
3.546 3116€
3.30¢ 13782
44845 2757

2568495

ITI-222

APRIL 1972

BURCEN
OGLL ARS

1381
2154
411
8179
22995
38752
39241
45689
6533¢
92911
31168
13782
2757

36895¢(



NORTH AMERICAN ROCKWELL CORP.

SPACE DIVISION
DATA PREPARLLC UNDER
NASA CONTRACT NASS-12140

4-SYSTEM 1
5-SUBSYSTEM Ol

5—-MAJ ASSY 04

S5UBD CF WORK PRODUCTICN

MAN— LABOR
MONTHS HTUKS
-3 58 6.5 1091
O—4 58
Q-1 59 Sel 173¢
Q-2 59
0=-3 59 21.0 3637
0-4 59
=1 50 ?28.5 4766
Q=2 6L
O—-3 60 33.C 5167
Q-4 60
-1 61 2%€.5 4959
w—2 61
-3 61 723.0 131154
Q-4 ol
-1 €2 922.5 157435
n=-2 5H2
B—-3 62 655.5 11C 134
0-4 62
Q-1 63 633.0 1GR319
-2 63
Q-3 63 825 134623
O-4 53
Q-1 64 138¢€.0 236497
Q-2 64
—3 €4 301.5 52818
0-4 64 .
t—1 &5 157.5 26826
Q-2 65
Q-3 65 16.9% 334¢
TCT AL 5982.5 126673

TIME PHASED EXPENC.
B—7C AIRCRAFY STUDY

FORWARD FUSELAGE

LABUR
RATE

5.112

445%2

44355

3.989

2.558

34125

3.13¢6

III-223

Lagar
DCLL ARS
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